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ABSTRACT 

This set of 11 teacher-prepared Learning Activity 
Packages (LAPs) in intermediate algebra covers number systems; 
exponents and radicals; polynomials and factoring; rational 
expressions; coordinate geometry; relations, functions, and 
inequalities; quadratic equations and inequalities; Quadratic 
functions; systems of equations and inequalities; complex numbers; 
and probability. Each unit contains a rationale for the material 
being covered; a list of behavioral objectives; a list of resources 
including texts (with reading assignments and problem sets 
specified) , tape recordings, commercial games, filmstrips, and 
transparencies; a problem set for student self-evaluation; 
suggestions for advanced study; and references. (DT) 
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Instructions 



Road Rationale 




XX* Read Behavioral Objectives 
XXX* Resources 

A» All work must be dona in math notebook with 
Pencil only. 

B. Xsop your notebocl; up to date. Your teacher 
may ask for it at i..ny time (without warning), 

C. Work all the E..;c . »,Uco in at least one text 
for each objective. 

Always check your oseroiae* (see your teacher) 

XV* Self •Evaluation 

A* Must bo taken at completion of activities for 
each section. 

B. Does not af foct. ^r, U r £rade in any way, 
V. Advanced Study 

A. To be done only, after all previous work has 
been satisfactorily completed. 

B. Must be approved by toacher. 
VI. Process Test and LAP Teat 

A, Teacher graded 

B. Recycling may take place at this time if test 



is not satisfactory. 



DO NOT LOSE YOUR LAP. If you do, you must buy another one. 



Rationale (The LAP's Purpose) 

You have studied meny mathematical systems in 
the past. When you first learned to count, you 
used the set of natural numbers, in your early 
study of arithmetic, you learned how to add, subtract, 
multiply, and divide. You soon found that some 
division and subtraction problems had no answers. To 
handle such situations, the set of integers was dev- 
eloped for closure over subtraction, and the set of 
.rational numbers was developed for closure over division. 

Irrational numbers such as /~5 and ' ir ' are not 
included in the number sets as yet developed. The set 
of real numbers is the union of the rational and irra- 
tional numbers. It is the most complete number system 
to be developed. 

In this LAP you will study the set of real numbers, 
its subsets, and properties. 

Later, you will extend the field properties of the 
set of real numbers into the field of complex numbers 
which give meaning to numerals such as /-2 . 



Section I 




Behavioral Objectives 

* At the completion of your prescribed course of study, you will be 
able tot 



1. Identify the following sets: natural numbers, whole numbers, 
integers, rational numbers, irrational numbers, and real numbers 
when written 

a) in set notation 

b) es definitions 



.2, Determine the relationships between the sets of natural numbers, 
whole numbers, integers, rational numbers, irrational numbers, 
and real numbers. 



. Given the following sets: natural numbers, whole numbers, integers, 
rational numbers, irrational numbers, and real numbers, identify 
the properties of each: a) by completing the chart in Appendix I 

. b) by answering True or False questions 
c) by answering multiple choice questions 



4, Given any number system, state whether or not it is a field, if 
it is not, list the missing properties. 



, "Siven two or more real numbers, compute their sum, difference, 
product, and/or quotient. 



6, Wriv.' or select from several definitions, that which defines 
"density' 1 for a civen number system. 



RESOURCES I 

READING AND PROBLEMS: 
Objective 1 

Nichols, read pp. 1, 14, 21, 33, 34, Ex. 5-8 page 18; 15, 19 page 42. 
Films trip: Rational and Irrational Numbers 



Objective 2 

Nichols, read pages 1, 4, 21, 33-34, ex. 11-13 pg. 41; 6 page 35. 



Objective 3 

Vanatta, read pages 5 - 11, 16 - 17, 29 - 37, Ex. 1-16 pages 6-7; 1-11 
page 15; 1-10 page 26; 1-10 page 53. 

Nichols, read pages 2-3, 14-17, 17-23, Ex. 1-4 page 2; 3 page 5; 3 page 17; 

1, 2, 4-10 page 23; 1, 4, 5 page 35; 1, 5, 30-39 pages 37-43. 

Dolclani, read pages 11-15, Ex. 1-16 page 12; 1-20 even page 16. 

* Appendix I 



Objective 4 

Nichols, read pages 1, 14, 23, 24, ex. 1 page 17. 

Transparencies: T510 Math, Visual Nos. 13, 14 Properties of Real Numbers 

Wolleseak Teaching Tap/.s: 

C-3453 The Commutative Property 
C-3454 The Associative Property 
C-3455 The Distributive Property 
C-3456 The Closure Froperty 
C-3457 The Inverse Elements 
C-3458 The Real Number System 
C-3459 Identity Elements 



Objective 5 

Vanatta, read pages 10-11, 22-23, Ex. 5-14 pages 11-12; 1, 3, 6, 8, 9 page 



Nichols, read pages 30-31, Ex. 11, 12 pages 23-24; 7 page 39; 1 a, b, c, 
g, h, i page 32. 

Dolciani, read pages 22-24, 26-29, Iix. 1-24 even page 26; 1-12 page 29. 



* REQUIRED 

er|c 
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RESOURCES I (Cont') 




Objective 6 

Vanatta, read pages 17-18, Ex, 1, 2, 4-8 page 19; 8 page 35. 
Nichols, read pages 27-28, Ex. 1, 3, 4, 5 page 28. 
Dolciani, read page 256, Ex. 5-16 page 257. 

ACTIVITIES: 

Complete the chart In Appendix 1. 
AUDIO: 

For each Wollensak you use, you must secure a worksheet from your teacher, complete 
It, and turn in to your teacher. 

(Listed on page 3 of this LAP under Objective 4.) 
VIDEO: 

Filmstrip: Rational and Irrational Numbers 

Transparency: T-510, Math, Visual No. 8, Complex Numbers 

Transparencies: T-510, Math, Visual Nos. 13, 14 Properties of Real Numbers 

GAMES: 

Cross Number Puzzle - Review of Fractions II 

Cross Number Puzzle - Things to Know About Fractions 

The Conversion Game (Bingo game on operations with real numbers) 

"Propo" (Bingo game on real number system and properties) 
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Self-Evaluation I 



Identify the following sets of numbers. Write the name of the set 
in the blank. 

. -2, -1, 0, 1, 2 ...} 

. 2. union of rationals and irrationals 

__________ 3. the natural numbers and zero 

_ 4 « tn e set of numbers starting with one and formed 

by successively adding one 

_ . 5. all numbers of the form £ where a,b e I and b jt 0. 

a 

, 6 « non-repeating decimals cannot be written as b 



True or False. 

7. The real numbers equal the union of the rationals and the integers . 

8. The real numbers are a subset of the rational numbers. 

9. The integers are a subset of the real numbers. 

10. The natural numbers are a subset of the integers. 

11. The intersection of the integers and the rationals is 0. 

12. The rationals are a subset of the irrationals. 

13. The natural nos. are a subset of the whole numbers. 

14. The intersection of the rationals and the irrationals is the 
set of real numbers. 



Multiple choice: for each of the foil wing write the letter (s) for 
the correct answer. 

15. Which of these properties do not hold for the reals? 

a) closure property for addition 

b) associative property for multiplication 

c) distributive property of multiplication over addition 

d) additive identity 

e) none of these 

16. Which of these items holds for the natural numbers? 

a) multiplicative inverses 

b) additive inverses 

c) multiplicative identity 

d) additive identity 

e) none of these 

5 



BEST COH AVAILABLE 



Self-Evaluation (cont f ) 

■ 17 ' Which of the following does not hold for the rationals? 

a) associative property of multiplication 

b) closure for addition 

c) multiplicative inverses 

d) commutative for multiplication 

e) none of these 

, 18. Which of these holds for the irrationals? 

a) multiplicative identity 

b) additive identity 

c) multiplicative inverses 

d) closure ror multiplication 
aj none of these 

19. Which of these does not hold for the integers? 

a) additive inverses 

b) multiplicative inverses 

c) closure for addition 

d) multiplicative identity 

e) none of these* 

20. Which of these properties hold for the rationale? 

a) additive inverses 

b) multiplicative identity 

c) additive identity 

d) multiplicative inverses 

e) all of these 

21. Which of these holds for the real numbers but does not hold 
for the irrational numbers? 

a) multiplicative inverses 

b) closure for multiplication 

c) additive inverses 

d) closure for addition 

e) none of these 



State if each of the following is true or false, if false, state 
the property (s) to make the statement true. 

22, The set of integers is a field. 

23, The set of real numbers is a field. 

24, The set of irrational numbers is a fir Id. 



25. The set of natural numbers is a field. 



Self-Evaluation (conf) 

Multiple Choice: Simplify the following choose the letter of the 

correct answer. 
3 1 ^ 1 7 

26. 3 + 7 - a) 5" b) 6 c), 6 d) none of these 



27. -3- (-6) ■ a) -9 b) 3 c)-3 d) -9 e) none of these 

Z± Zl 126 ^2 

28. 3 + 5 » a) 1 b) 15 c) 15 d) none of *hese 

1 L JL 8 5 

29. 4 x 3 « a) 12 b) 7 c) 4 d) none of these 

30. -«j ♦ 5 - a) 6 b) 10 c) 10 d) none of these 



31. (-8) + (-6) - a) 14 b) -2 c) -14 d) none of these 

32. -9 x -7 » a) -63 b) -16 c) 63 d) 16 e) none of these 



33. -81 * 9 - a) 9 b) -9 c) 3 d) none of these 

4 _ _ 

34. 9 - (a) 4.9 b) .49 c) .4 d) none of fiese 

7 

35. 2o • a( .28 b) .725 c) 7.25 d) none of these 
Write the definition of density. 



APPENDIX 1 



Write an X by each property that holds for the given set, 
Write a circle (0) by each property that does not hold. 
Do not leave a blank. 



PROPERTIES 


NATURAL 


WHOLE 


INTEGERS 


RATIONALS 


IRRATIONALS 


REALS 


wiusure ror + 














Closure for x 














Commutative 
lor t 














Commutative 
ror x 






- 




. _ 




Associative 
ror t 














Associative 
for x 














Distributive 














Additive 
identity 






■ ■ ■— 








Additive 
inverse 














Multiplica- 
tive identi- 
ty 














Multiplica- 
tive inver- 
ses 















If you have mastered your Behavioral Objectives take the LAP TEST 
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ADVANCED STUDY 



1. Draw a Venn diagram showing the Get of real numbers 
and its subsets. 

2. Prove: The sum of two even numbers is an even 
number . 

3. Prove: The product of two odd numbers is an odd 
number • 

4. Prove: The product of an even and odd number is an 

even number, 

2a +b 

5. Prove; V a V fa if a < b, then a < 3 K b . 

2 

6. Find a number for which n -n+41 is not a prime 
number. 

7 . Prove irrational . 
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RATIONALE (The LAP's Purpose) 



Have you ever wondered why exponents are added when powers with the 



same ba3e are multiplied? Why do we subtract exponents when dividing? 
You nay have learned how to manipulate exponents and radicals j but do you 
really understand what ycu are doing? If some of these rules have been 
forgotten, we will not only recall them in this LAP, but will also learn 
why we operate with them as we do. 

We will examine operations w,ith exponents and radicals more formally 
than in previous studies. Some of the topics covered will be the laws of 
exponents * square root* rational number exponents % radical equations > and 
scientific notation* Upon completion of this LAP f you should have a good 
foundation for future studies in mathematics* 

In later LAPS, concepts involving exponents and radicals will be ex- 
tended to such important topics as logarithms % rational expressions! 
quadratic functions , and complex numbers. Exponents and radicals are the 
building blocks for many topics in mathernatics and in the applications of 
mathematical concepts to scientific studies. 




eric 



Suction 1 _ 

BEST COPI kW\ML£ 

Behavioral Objectives 

Upon completion of your prescribed course of study, you will be able tot 

1. Identify and apply any of the following in simplifying ex pressions* 
involving integral exponents. 

a* Definition of Integral Exponent 

b. Definition of Zero Exponent 

c. Definition of Negative Exponent 

d. Product of Powers Property 

e. Power' of a Power Property 

f. Power of a Proauct Property 

g. Power of a Quotient Property 

h. Quotient of Powers Property 

i. Negative Exponent Property 

i . Order of Ope rat ions Agreements 

2. Given the expresyion v; k , identify: 

a, the radical 

b. the radical sign 

c, the radicand 

d. the index 

3. Given any irrational number, state and/or identify its 
approximate square root. 

4. Given any number, compute its square root by using the 
division method. 

5. Given any expression involving radicals, write the simplest. 
form* of any of the following 

a. any radical 

b. a product or quotient of radicals 

c. a sum or difference of radicals 

d. a product or quotient of sums or differences of radicals 

e. an expression having a radical as its denominator 

6. Simplify radical expressions for which the radicand is a 
rational number. 

To simplify a radical or exponential expression is to 
write the expression so that. 

1. there is no radical in the denominator 

2. each exponent of the radicand is a natural numbor le£s than the inde 

3. each exponent is written as a positive exponent 

4. no real number is expressed in exponential notation 

5. there are no unnecessary parenthesis 

2 



APPENDIX I 



Algebra 103-104 



LAP 24 



Part I (Objective 3) 

— Each number below is irrational. Replace each pair of ques- 
tion marks with a pair of consecutive integers to make a true 
statement. They will show the two integers closest to the irrational 
numbers. 

Lxampi. . JL < V^O < _!_ 

20 is between 4x4 and 5 x 5. Hence, 4 < V20 < 5, 

I' ± < <.?. 5. x < V29 <± 

2 ' _L < \ 7 50 < .? 6 « .?. < v /79 < ^ 

3. < vl03 < ?. 7. j < ^jo < ? 

4. ..!.. < v'lO < _?. 8. _? < x vy<j < L 



Part II (Objective 4) 



Below is an example of a square root computation. Use this 
example to find the square root of each of the following. 
(See the teacher for more explanation) 

Example: Find /24384 

Exercise: 

Compute the following: 





1 


5 


6 


.1 


5 




20 

25 

WJ 

306 

3120 

3121 

mm 

212.25 


1 
i 


43 


84 


.00 


00 


1) *2T3S 


1 

1 


43 
25 








2) m 




18 
18 


64 
36 






3) ,1841 






48 
31 


00 
21 




4) A 6291 






16 
15 


79 
61 


00 
25 


5) /468tt 



Thus 

•^24384 * 156.2 
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Objective 1 

Vanatta, read pp. 8, 243-247, Ex. 1-24 page 244; 1-10 page 247: 
24-28 page 27. 

Dolciani, read pages 117-118, 153-154, 29; Ex. 1-28 even oral 
page 120, 1-20 odd written pages 120-121; 1-18 even page 154; 
17-24 page 156. 

Nichols, read pages 44-45, Ex. 1-3, 5-7 pages 45-47. 

Payne, read pages 57-53, 72-76, 348-345 353-354; Ex, 1-48, 
even pages 58-59; 1-12 page 73; 1-35 even pages 76-77; 1-9 
page 349; 1-50 even page 350; 1-21 even pages 354-355. 

Pearson, read pages 390 - 395, Ex. 1-8 pages 31-392; 1-4 page 395. 

IntrMu.c tion to Ex pone nts (Program med) #1A frames 1-14, 22-26, 
39: #1B frames 105-1 77: tfld frames 80-96: #le 118-128: #1h 
frames 142-152: 01i frames 178-196: #lg frames 197-204. 

Objective 2 

Nichols, read pages 47-48, Ex. 4, page 50. 
Objective 3 

Payne, read pages 5,6; Ex. 19-20 page 6 and Appendix I, part I. 
Objective 4 
Appendix I, part II. 
Objective 5 

Vanatta, read pages 248-250, 252-254, 256-257; Ex. 1-9 at top 
and bottom p. 251; 1-8, 10-15 top page 255; 1-9, 12-16 bottom 
pages 255-256; 1-18 odd page 253; 20,21, 25-27 top p. 255; 
1-8 page 257. 

Dolciani, read pages 258-260, 263-266; E>. 1-14 even page 261; 
15-40 odd page 261; 1-12, 16, 19 page 264; 1-12, 36 pages 266-267. 

Nichols, read pages 47-48, Ex. 1-30 page 48. 

Payne, read pages 5-10, 12-15, 17-18; Ex. 1-18 page 6; 1-36 even 
page 9; 21-48 even, 61-70, 79-82 page 11; 1-26 even, 36-55 even 
page 13; 1-20 odd, 23-28, 39-42 pagps 15-16; 31-45 odd pages 



Objective 6 

Vanatta, read pages 248-250, Ex. 13, 14, 15, 17, 18, 21 top page 251; 
10, 13-17 bottom page 251. 

Payne, read page 17, Ex. 9-24 P ;,g C 13. 
ERIC 3 



Self -Evaluation I 



***** 



I. Give a quanifled statement for each of the following. 

1* The deflntion of the zero exponent. 

2. The definition of the negative exponent. 

3. Product of powers property. 

4. Powers of a power property.. 

5. Power of a product property. 

6. Power of a quotient property. 

7. Quotient of powers property. 

II. Write in simplest form without negative exponents: 



10. 2-3 + 7*4 i 2-9 = 

U. Vy" 2 ""* 

12. 6aO 

13. a^r 5 " 

14. 8xV* 

III. For 9 x , complete the following. 

15. is called 

16. / is called 

17. For P x , the x is called 

18. For V x , the n is called 




Self -Evaluation (cont 1 ) ^Mflff 
IV, Write the simplest name for each of the following. 

19. 



20. /i¥" 

21. 3 rW' hr 



22. /aV« /a 3 b - 

23. XQfW * 5/l0" 

24. Jfcix 7 * Z2?" - 
35. AI + /il « 

26. 3/18 -f ^200 * 

27. - ?T6* « 

29. 1 - >*2~"~ - 



3C ,'5~- /T" 
V, Simplify the following. 



3i. / 



8_ 
216 




Give the approximate square root of each of the following. 
36. fib 37. /TIB 38. OTT" 

Compute the square root of the following. 
39. 40> /T2 - TO 

IF YOU HAVE MASTERED ALL THE BEHAVIORAL OBJECTIVES, TAKE THE PROGRESS TEST. 

5 



SECTION 2 



Behavioral Objectives 

Upon completing your prescribed course of study, you will be ebta tot 



7. Given a radical expression, write the simplest equivalent 
expression using fractional exponents. 

8. Given an expression with fractional exponents, write the 
simplest equivalent radical expression. 

9. Given a real number raised to the power of any rational nur.Ver, 
write the simplest name for the number. 

10. Given an expression^ the form Ppo" , write it in simplest fora 
using the theorem, /""jjm" »<5?"b " ) . 

11. Given eny expression involving rational exponents, simplify 
indices, write their product in simplest radical form, 

12. Given two or more radical expressions with different indices, 
write their product in 6imple6t radical form. 

13. Given a tadical equation, find its solution set. 

14. Given a real number, write it in scientific notation. 
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Resources 



Objective 7 

Dolciani, read pages 333-334, Ex. 1-6 page 335. 
Payne, read pages 355 -356, Ex. 49-62 page 357 
Nichols, read page 49, Ex. 7 page 50. 

Objective 8 

Vanatta, read pages 245-246, Ex. 25-30 page 240. 
Payne, read pages 355-356, Ex. 33-44 page 357. 
Nichols, read page 49, Ex. 8 pag? 51. 

Objective 9 

Vanatta, read pages 245-246, Ex. 21-30 page 247; 7-15, 24 page 248. 
Doiciani, read pages 334-335, Ex. 3-10 page 334; 15-20 page 334. 
Payne, read pages 355-356, Ex. 1-20 even page 357. 

Objective 10 

Payne, resd paaa 356, Ex. 12, 15, 19, 20 page 357. 
Introduction to Exponents frames 262-271 

Objective 11 

Vanatta, read pages 245-246; 13-21 page 247. 

Wooton, 41-46 pa^e 401 

Pearson, read page 405, Ex. 6-12 page 406 

Nichols, read pages 43-50, Ex. 13 page 51 

Objective 12 

Vanatta, read page 354, Ex. 3, 9, 16, 17, 18 top page 255; 
10, 17-21, 23 p3ge 25C. 

Pearson, read pages 3J 6-39 7, Ex. 1-5 page 398. 
Wooton, read pages 3)'? -100, Ex. 7-10 page 401 

Objective 13 

Vanatta, read page's 258-260, Ex. 1-9 page 260 
Nichols, read pages 51-52, Ex. 1-5 pages 52-53 
Wooton, read pages 402-403, 334-336, Ex. 27-36 page 332; 
1-36 pages 336-337. 

Objective 14 

Nicnols, read page 53, Ex. 1,2,3, page 54. 
Wooton, read pages 412-413, Ex. 1-38 pages 413-414. 
Payne, read page 351, Ex. 1-16 page 352. 
Introduction to Exponents frames 51-79 
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Self -Evaluation II ^^B(f 

I# .!!L ea f ° f . tn V° llowln8 w^te the simplest equivalent expression 
using fractional exponents. 



i. /r 



2. /~m 2 n 



3. ypr 



4. fev" 



usLrradicals? £ ° n ° Uin& writc the * lra l> lefit bivalent expression 

-I. 

5. (4ab) 3 



6. 7 



2 
5 



?. (3x) lj 



8. a 



III. Write tht: sinplest name for the following. 

3 

. 9. 25 2 

•• A '•■ 

_ iO. 16" 8-> 9* 

3 

5° 16 4 



11. I 
, 3 

12. 16~ 2 



3 

13. 81~ 



IV, Write the following in simplest form, 



14. /TIT 



8 



^ Copy Ay 

Self-Evaluation (cont') '^l/lBl£ 



15. ftTl2 



16. *SW 



17. faz- 



11 V, Write the following in simplest form. 

2 3 

m 18. e^ a* 

1 -J- 
19. y ( ' ♦ y * 

I 

, 2C. (64* 1 *) 8 

■ I II ■!■ ■ I ■■■■III ' 

1 

21. (-8x 6 ) J 

2 2 

22. x 3 y 3 



^ VI. Write the following In simplest radical form. 

. 23. (5/2 )(2^2 ) 



24. (4lfr)(^T) 



25. /2 • ?T 

26. • 5? 



13 VII. Solve the following radical equations. 
2 /* - 3 - 1 

28. 4» y x + 1 = 25 

29. v'2x + 1 «= Ax - 23 
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Self -Evaluation (cont*) 

30. 9 - /x + 2 ■ 5 

31. 3/£ - 1 » t^T + 1 



14 vill. Write each of the following in scientific notation. 
• 32. 2.61 



33. 2,000,600 

34. .002712 



-2 

35. 30.61 x 10 



36. .00027 x 10" 6 



IF YOU HAVE MASTERED ALL THE BEHAVIORAL OBJECTIVES, TAKE THE LAP TEST. 



V 
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BEST COPI AVAILABLE advanc ed study 

I. The following are in depth problems. To get advanced study credit, 
you must do at least one set and 80%o£ that set. 

1. Dolciani, Modern Algeb ra, p. 156, numbers 29-38. 

2. Dolciani, Modern Algebra , p. 261, numbers 43-50. 

3. Dolciani, Modern Algebra , p. 265, numbers 21,22,24 

p. 267, numbers 27-30 

4. Vanatta, Algebra Two, p. 252, numbers 23-30. 

5. Vanatta, Algebra Two , p. 255, numbers 28-30 

p. 256, number 24 

p. 257, numbers 11,12 

6. Vanatta, AJ^ebre^Two. p. 260, numbers 13-15 

p. 262, numbers 21,22,39,40 

II. Develop a game involving exponents. 

III. Develop a set of rules to adapt the Equation game to operating with 

exponents. 



IV. Can YOU do this? 7 

The earth gravitational pull on an object is directly proportional to 
its mass (m) and inversely proportioned to the square of the distance of 
the object from the center of the earth (d- ) 

Mathematically this may be written: 

P = land" 2 

If an ooject experiences a force (weight) of 120 lbs. at the earth's 
surface (4 x 10 miles from the center of the earth), what pull or force 
would the same object experience at 8 x 10^ miles from the center of the 
earth. 

V. EXTRA FOR EXPERTS - Dolciani, Algebra One , pp. 276-278. 

VI. Modern School MaLhomatics , p. 332 nos. 21-26, page 234 nos. 29-36. 



11 



BEST COK AVAILABLE 



REFERENCES 

Vanatta (Abbreviation) 

Vanatta, Glen D., and Goodwin, Wilson A., Algebra Two, A 
Modern Course , Charles E. Merrill Publishing Co., 1966. 

Dolciani (abbreviation) 

Dolclani, Mary P., Berraan, Simon L. , and Wooton, William, 
Modern Algebra and Trigonometry, Book Two . Houghton 
Mifflin Co. , 1565". 

Nichols (abbreviation) 

Nichols, Eugene D., Modern Intermediate Algebra , Holt, 
Rinehart and Winston, Inc., 1965. 

Pearson (abbreviation) 

Pearson, Helen R. and Allen, Frank B. , Modern Algebra , 
A Logical Approach, Book Two , Ginn and Company, 1966. 

Payne (abbreviation) 

Payne, Jcseph N. , Zamboni , Tloyd F. , Lankford, Jr., 

Frances G . , Alttebra Ttvo . liarcourt, Brace and World, 1969. 

Wooton (abbreviation) 
Dolciani, Mary P., Wooton, William, Beckenback, Edwin F., 
Sharren, Sidney, Modern S chool Mathe m atics , Algebra 2, 
Houghton Mifflin Company, 1968. 

Odom, Mary Margaret, Introduction to Exponents, A Programmed 
Unit, Holt. Rinehart and Winston, Inc., 1964. 
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RATIONAL (The LAP 1 * PlirprvO 

t/c uiJ.l now intend our conro.pt of r ?.:»' , hri,i;:''rnl 
syr tcnn to include f:luj net of polynotn '.''Is. Von 
I cam how to acM) subtract, multiply, oi^-r^. pi*' 
factor polynomials . The field proper f: ion pr:\ \i*t* % > 
uxt-gtiftivaly in applying thr.an oparatirra 0:1 p^ynrr- 

You probably will rcco^nir.n nw.y ni f rV**V. 
fto;u v.^ur pi'oviousi weak in Alr;nhr::« 7I:ry p-r"' -)•■."* 
a>*ain r»niy ±n mora depth because of thinr imp^rtr****! 
when wnrl'iug with rational tntpresaionn , p'^ynnrV.nT 
iTuncL iens , a;;d solving aqi*'if ioi'i « v'*' !■-• 1 1 

lepe'J )»i you? futuru study. 



After c*.ivVl..i;. , • ■ ■.. ::;.<• ^ > - - .'3 (.,- to; 

1# Give;, a*: algebrui %*; expie^--;/*, .".e whether or not it i<\ n pcTynowi^l** 5, 

2. (fivon a polynoaiaX: 

Stat.*,- tho degvao of the polynomial* 
tu State if ; f, irt ^ iolw.n;al over the intc^orri, mN'wOp 
or reals. * 

State if i \ io i;r. ■ ■•r.r.ia; • tLnomial* tri.nornt.i3 or z*" > inr.t 

»t. cuit:. ir J }. i 4 ;i* or raoro variables* 
3# Giver. r.OLi;.*). a. it i i.?cso:.ts for tho v&rialloA* d^torr*; r.o tho 

4. f*i\*x* a::,, two polyi.oi/uHj . , i.vbw the- polynomial in its elBFlifltd form 
whicii represent;* their: 

»• differenrt.- 
c* produc t 4 ■* 

d« quoticr. > 'where *«e pol;r'vnlil cf higher degree 1? cMvidcd 
by the paiynosii&l of leaner degree ) . 

5« Gi/u;i any po J ynoamli :.aak! its addiliv*: inverse* 

6« Given, any pol; venial, fV:t^r t.t rror Die intwori il $o*z 

7. Given a:;y ieLy.;oauaL Ma-- torallo over tho xntiOn/iJ^ , v-rlt* j i. 

ao £i fact ax i gxr.ic . . ^ m J L ^j r r ^ times? ss-»* ra',icr.al ri.-Vv. 
(The exstaple! aj.d ex-.rci i;. 'r-p^'i:* 3 am hl/rhV- re?r-r-o::-J/-d <\?r 

all stu<ie..t.; ai: a rev:<j% : : !a<,*.\-:"i;vi! ;o:i r W^*- 1 : 4 

* Mift^k def iri : tier. Aj .-'i iJ I. 
** Apply th* full patrerr.'j % i-vrJ «:o/?r.I:x I wnori ,.r.o:^",. . 
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i'-ivii-:. »-,•;.. , .;;», ^y-oc, {.;•;. i . /»> page 
l-.-_it...,, i ..... j,,,^ }4«™; t ,t 4( Ex. i**7 pag \ ? 0. 



OBJKCTIVB t ! 2 



Nichols, read pp. 59-62, Ex. 1-4 page 62; 4-6 pnttc. *3. 
Icaison, cead pages 153-154, Ex. 1-5 page 155. 



f'ilJtr.i iVK 4 3 



.'iichol-;, r*ad p. 63, Fx. 1-18 page 63; 1 a-h pnf 91 
Vauatta, read pages 56-38, Ex. 41.-46 page 60. 
r.p !: - : , read pagj& 5b-57„ Ex. 21-26 page 77. 

i'e.v.*fn-;i, un-l r. jkos US-U*), Ek . 8-0 pej»e I r 0, 

• ..•,..•,■.<;, i 1 •. fi.j 

KicWs. r.-i I pp. 70-78, Ex. 1, 2 page 65; 2, 3 pa<>c 67; 

1-1 pu»te-. 69 /(); !-2 pages 74-75; 1-10 pagr- 78/ 

W.«au, , ,ug, <5 61-68, 73, Ex. 1-4, 6, 8, 17, 20. 21. 30 pngen 

r , ,; • " |A ' J 0 - 2i » 24, 27, 29 png-" 65; i, 2, 5, 
o, • » iu, 19 pages o8-69; 1, 3, 4, 9, 11, J2. 16, 20, 21, 25 

page / 1. 

»'avoH, ru«d '.Z-M, 57-58, 72-76, Ex. 1-7, 11, n -17, 23-28 

jage* ^ i-29 odd page 59; 1-12 page 73, 1-35 even page 76. 

Wcacn, rual t u.^ f . 58-S9, 251-254, 256-258, 272-270; Ex. 3-38 even 
pag,..i 60-ul; !-?6 even pp. 258-259; 1-20 add page 276; 

ORIKC'TCVE '/5 

Nichols, read pj^a b c ,-66, Ex. 1 page 67; 2 page 91. 
OBJECTIVE />b 

S t -hola, i-und pu^ :> /b-9o, Ex. I, 2 page 82; 1-2 pupea 84-8S; i-2 

p • 8V-&7; i-2 page 88; 2 page 90. 
Van u M, rcv.l p nReH 74-79, Ex. 5, 6 } 8, 11. U. !5, ifi. t". ?5 
-<> page 76; 1, 2, 8, 10, 12. 14. If:, ; ;\ l<|. 21, 

-3, 79; 1, 5, 7, 13, 16, 18 page SO. 

laynu, lead pagau 65, 68-70, 80-81, Ex. 1-27 o«or. j-^ 

odd |iaui' *,9; 1-30 even page 71; 33-50 odd V" 

pagit* 8I-S2. ' '" 

rviraoa, ,,...,.1 ^,, r>i 165-166, 172-1H4; Ex. 1-5 p.»,v !-:.•; r .. cn 

P»;-. 17-1 7b; 1-20 odd page 176; 1-3 p-.-f J.'.' ■ ■• ~. * 



0»» > f TTIVf-; 



M*.»wl?._, ii ! ,.. 8M, u x , 1 --ti i v.jc V0. 
r v.u-j,' n, i.x, :-?0 page 182. 



objecti*. : r. 



? " 1f,,,,| i P-iges 7'.0-7V>, E;-.. I, pa-r 7/ : r 

'.v'ootoa, teid 614-016, E:;. 1-6 page '>.»•. 



Behavioral Objective \ 

I. Definitions A polytiotntai m the variable x in the cct of all 

symbols a Q ♦ * a g x 2 ... 4 a n x" where n can bo 
any non negative integer and the coefficients 

a o' a r a n are 0enbers °t specified set. 
Some examples of polynomials in one variable are: 

1. 4 - 3x + 6x 2 which can be written 6x 2 - 3x + 4. The specified 
set in the integers. We, therefore, soy this is a polynomial 




This in a polynomial over the 
3* 5y 2 - 3y 



This is a polynomial over the 



This is a polynomial over the 
5. 2x 

This is a polynomial over the 

Nichols 



Refer to page 60 of the /text for the definition of ft r^vnonScO. 
in n variables. In this definition, the eynbcOs y. . r , x... 

* n represent n different variables mien iv. ?. r . t n : cti* 

The following are oxanplea of ccpi-c r.r'r* ~. \-:'\.-h ; c ; r olv.:cr>i«i r 

QUESTION: la the number "0" a pal; r.oa'il* Ca-iV!., ( i ,cr it confers to 

the definition. ? 
ANSWER: Yes, it certainly doec. Think about it » 
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The following are Muimptep o£ dl rtuuva i>m« . , >t ;.•».• : • n • * n 
in Appendix 3. Study thead exarapi*,; and .Jitn t.. , ., . -*» j.s ;i. 

I. Apply the following patterns where applicable Jr cor-putin* the 

product of two binomials: - „ 

(o) (y - v. - v- - .;. 3v.y^ _ ,,c 

a. (x ♦ y) 2 a x 2 «• 2xy ♦ y 2 

b. (x-y) 2 e x 2 - 2xy + y 2 

c (x + y) (x - ./) " x~ ~ / 
(d) (x 4- y)3 « K 3 + 3x 2 : , + 3xy2 + v 3 
II. Use the following patterns where applicable to factor polynomials 

over the integers: 

a. acx ♦ (be udjx t hi (ax ■ b) d-,: ♦ tl) 

b. ths distributive property to rsaovo ccnawn fhct^vs 

c. grouping-by-pairs 

d. x 2 + 2(xy) ♦ y 2 * ( x ♦ y) (x + y) 

2 2 

e. x - a = (x+a) (x»a) 

f. x 3 ♦ a 3 « (x ♦ a) (x 2 - ax «■ a 2 ) 

«• x 3 - a 3 = (x - a) (x 2 ♦ ax ♦ a 2 ) 

h. a 5 + b 5 « (a+bHa'* - d 3 b + aV- ab 1 «• • 

i. a 5 - b s « (a-b)(a {( ♦ a 3 !, f .iV + a h- •( >0 
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'2x 2 y ♦ 4x*y 2 ♦ 2xy 5 s 

2xy(x ♦ 2x 2 y ♦ y 2 ) 
lit fMNCMAIg OF PORM ax 2 + bs + c 
EXAMPUi 
2x* ♦ 5s ♦ 3 « 
(2s ♦ 3) (x ♦ 1) 

XXX. THg DIPPHUBWE OP WO SQUARE S 
EXAMPLE: 

a. 25x 2 - 1 • 
(5x - 1) (5x ♦ 1) 

b. t 2 - b 2 • 
(t - b) (t + b) 



*> 

1. Jax * 6a'*xy 



2. 16r. 2 - \<.ry * 8xy 



EXERCISES: 

1. c? - 2a - 15 

2. 10:< 2 « 11x - G 

3. 9a 2 - 24a + 16 



c. (a ♦ o) * - 49 - 
(a ♦ b) 2 - 7 2 

[(a 4 b) + 7j[(a + b) - ?] 
(n * b + 7) (a «■ I' - 7) 



i. tOt 4 - 1 ^ 
(4t 2 ) 2 - \ 2 * 
(4t 2 - 1) (4t 2 + 1) * 

(2t » 1) (2t + 1) (4t 2 



r 1) 
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UU THE OIFPEREHC E OP TWO g ffUHjn (continued) 

* 

EXERCISSSt , ■ 

U * 2 " ^ 7. 9x 2 12sy + 4y 2 - 1C 

*• 4a 2 - 25b 2 8 . x 2 *y 2 *2xy- 9 

3. 9x 2 - 49 9 . x 4„/ 

4. x 2 - (y ♦ z ) 2 10# 16 . a 4 b 4 

5. (2a - b) 2 - 25 11. 81 - a 4 

6. (x 2 ♦ 2ac ♦ 1) - y 2 , 2# b 4 ~ |6a 4 
IV : POUR TERMS - COMttOW F ftCTORg PAIR 

xy + x ♦y 2 + y » i, rm y ♦ 2x - 2 " 

(xy ♦ x) ♦ (y 2 ♦ y) 8 2 rs + 2r + 3s ♦ C 

x(y ♦ 1) ♦ y(y ♦ 1) = 3. 2xy + y - 6x - 3 

U ♦ y) (y ♦ 1) 4. 5a ♦ 5ab - 5 b - 5 

5. 3ax + 5bx Jay ~ 5by 
V: <» THE FORM ax 2 * b* y » C y 2 «»p TRfflOmr. g^pg 

EXA " PLSi EXERC ISES ; 

a. 4a 2 ♦ 124b 4 9 b 2 * ,. 9j ,2 + ^ + j€ j> 

(2a ♦ 3b) (2a 4- 3 b) 4 2e 4t * t ^ 1 

(2a * 3b) 2 3 . <k * , 16kJ3 , 

b. 6x 2 ♦ llxy ♦ 4y 2 = 4. 3^ + 0 . |ri + f «J: 
(2x ♦ y) (3x + 4y) 5. 6:: 2 « „• .. i2 y 2 

6. 20t 2 - 9tq - 20q 2 



9 

ERIC 



7 



vii sum op nmxt 



EXAMPLE 



a 3 + b 3 



(a ♦ b) (a 2 - ab ♦ b 2 ) 



b. ♦ 8 « 
t 3 ♦ 2 3 = 

(t ♦ 2) (t 2 - 2t + 4) 
VII: JlFPSRE.'CE O P CUBES 
EXAMPLE; 

a. a 3 - b 3 » 

(a - b) (a 2 + ab ♦ b ? ) 

b. x 3 - 27 s 
x 3 - * 

(x - 3) (x 2 ♦ 2x ♦ 9) 
VIII. OTHER TYPES - COMBINATIONS 
a. COMPLSTE PACTOBIWO 

EXERCir.ES: 

2 2 

1 . na - nb 

2. a 4 - 1 

c. GROUPING 

1 . ax ♦ ay - bx - by 

2. a' - a - a ♦ 1 



2. 27x 3 * 

3. 64 + y 3 

6 d 

4. X + y 

5. 27v 3 ♦ f!Ay 



EXS RC.TSES : 

1. 64 - 27c 3 

2. x 3 - 12S 

<> r> 

3. x - y 

4. 34 3x 3 - Py 3 

5. Gx 3 - U'5y 3 

factor uanm the mpppnreT methods 

b. COW!ON BjTOCMlAi FACTORS 
EXERCISES: 

1. 3(a - b) - 4x(« - b) 

2. (x S - y 2 ) - 5(x «- y) 

d. POLWOUIA IS OR DIFFERENCE OP SQUARES 
1. to. 2 -» 9b ? - 2 f >c ? - I2ftb 



2 ? 2 
2 c ic • 4a" •• 9b - t?r»b 
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»• 5 



2- x 2 + 2x ♦ 1 

x 



* 2 , 1 

5 6 
5. I •» 7 



21. Consider the following polynomials 
6» 2xy 

5 x y 6 ♦ 3x* + 2 

6. </"Tx-x 2 y 

«• x 2 4 2xy ♦ y 2 
10, ^3 X 2 + 7x 3 + 3xy + ? 

a. Give the oegreo « each of the above polynomial*. 

b. Which of the above polynomials ore over the reals, 
over the rationale, over the integer* ? 

c Which of the above are »o„oaials, bino^iala, trinoniale, 
Perfect square trinomials ? 

13. Given the po lynoalo l a an(1 repUee^ts bo lon , conp,tc «,c va>,,„ 
of the polynomial. 
11. x" - x; x « 2 



12. 2(xy - 3)| x a -3 and y a 1 

.2, 

M - xy + *- i. y - 2. c • -i. d - « 



(^xy 2 ) , (x - y ) ♦ 7 . x „ y 
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SELV-KVAUWMOH (CftftC') 

4B&W 

IS. <«» ♦ ( to 5 ♦ » - 4) 

It. (It) - ♦ * ♦ 5) 

17. <4jr 2 ♦ y ♦ 3) . (y-2) 22. (« s ♦ >•* - 7k* + 4- O * 4?< - «x*> n 

18. ($•* - Id ♦ 3) ♦ (• - 3) 23. iXU* + 26fh 5««) - «6ivt + - - 

19. (a»-3) a 24. <2x*-3x*5><2!: 2 < n t 

20. (a ♦ t) 2 25. <6x 3 - 19x 2 ♦ 2!« - 10) * .. f )> 

21. (•♦•).(•- b) 26. (3k 2 - 26> ( <3x 2 ♦ 2y> 

T. tout or Mm? 

27. -(ay J 1 --4y 2 

26. - 3x ♦ 4) - -2* 2 -3*-4 

29 . •-<*■*) • y - * . 

3Q c -(-4a* * 4*b ♦ b 2 - 9) • 4a 2 ♦ 4ab - b* ♦ 9 



fX. factor mr tfct lathers it posaibU. 

31. ♦ 17* ♦ 10 35^ . y> 2 ^ | 

32. * 2 ♦ 4a ♦ 4 39. x * - y 2 - 6x ♦ 9 

33. 33X 3 • «1x 2 40. - 16 

34. xy ♦ 5y - 2x - 6 41. x*-y c 

35. a 2 -* 2 42 , a 10^ b io 

36. 8** - a 3 43. x* - 4ax* - 3o 2 x 2 

37. s 3 ♦ 27a 3 



VII. factor arar tbt inttgtre with a rational sonasiaX fro to*. 



o 

ERIC 



10 



SK7,*~£VALUATI0N (cont') 

VIII. Expand the following usiug Pascal's triangle. 

47) (a - b) 9 

48) (x - 2y) 3 

49) (2x + y)5 
,50) (2a - 3b) 6 



IF YOU HAVE SATISFACTORILY COMPLETED YOUR WORK. TAKE THE 
CONSULT YOUR TEACHER FIRST. 
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BEST CDEI AVAILABLE 

ADVANCKI) STUDY 

Research and learn to use Bynchotic 
division. Demonstrate your knowledge 
by completing either of the following 
groups of exercises: 

« 

a* Vanatta, Algebra Two .pp. 71-72, 
numbers 1,3,6,8, and 10. 

b. Oolciani, Moder n Alg ebra, Bool- 
Two, p. 523, numbers" 1,2, 3, A, 6. 

Dol leant, Modern Algebra T wo, p. 145 

numbers 23-26. 
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RATIONALE (The LAP'S Purpose) 



In the past, you have learned to solve equations. You have 
also learned that equations are not always In a form which is 
easy to work. Many times it is necessary to simplify equations 
to get them in a workable form. This LAP is essential to your 
future work in solving equations. 

In this LAP "algebraic fractions" will also be reviewed 
along with the study of the set of rational expressions under 
addition and multiplication. The treatment of the operations 
is based on the notion of the quantification of variables over 
the set of real numbers and the resulting availability of 
field properties. Addition and multiplication of rational 
expressions is done first by strict application of definitions 
so that the underlying principles, when short cuts are used, 
will be understood. The concluding section will make use of 
rational expressions in problem solving. 



Behavioral Objectives 

After the completion of your prescribed course of study, you 
will be able to: 

1* Given an expression, determine whether or not it is a rational 
expression* 

2* Given a rational expression, express it in simplified form; i*e* 
express it so that the numerator and denominator have no common 
factors. 

3* Given a rational expression (or a sum, difference, product or 
quotient of two rational expressions), find all replacements for 
the variables for which the exprassion(s) is undefined* 

U* Given two or more rational expressions, determine the least 
common denominator for theoe expressions* 

5* Given a rational expression, find 

a) its multiplicative inverse (if it exists) 

b) its additive inverse 

6* Given two rational expressions, express any of the following in 
simplified form: 

a) the product of the two expressions 

b) the quotient of the two expressions 

c) the sum of the two expressions 

d) the difference of the two expressions 

7* Given a complex rational expression, write its simplified form* 

8. Solve equations involving rational expressions. 

9. Solve any given word problem involving rational expressions. 
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Objective 1 

nt cj Hfl }s l re f d P a 9 es 95 " 96 » Ex * 1 ' 9 ora1 P»9e 96. Payne, read pages 
95-96, Ex. 1-12 page 97. 

Objective 2 

Vanatta, read pages 81-83, Ex. 1-18 even pages 83-84. 
Oolciani, read pages 158-160, Ex. 1,3,5,11,15,20,22,26, 29-32 
pages 160-161 

Nichols, read pages 96-98, Ex. 1-9 page 98 

Wooton, read pages 277-279, Ex. 1-36 pages 279-280 

Payne, read pages 98-99, 102-103. Ex. 1-12 page 100; 1-10 page 

102; 1-39 even page 103 M 

Pearson, read page 187, Ex. 20 page 53; 1 (a-f) page 191; 28a page 196 

Objective 3 

Vanatta, read page 21, Ex. 2 page 22 

Oolciani, read pages 157-158, Ex. 1-24 odd page 158 

Payne, read page 96, Ex. 13-33 page 97 

Pearson, Ex. 12 page 53, 

Objective 4 

Nichols, read pages 98-106, Ex. I (a-j), 2 (a-j) pages 104-105 
Objective 5 — Appendix I 
Objective 6 

Vanatta, Parts a, b; read pages 87-90, Ex. 2,3,4,8,9,11,13,14, 
page 80; 2,4,6,7,8,10 page 90; 5,9,11,12 page 91 

£? rt ? c C :i> ; ^ad pages 81-85, Ex. 2,3,5,13,14,16,19,22,23 pages 86- 
o/\ 10,10 page 96 

fS 1 ^ 3 ^ E? r J s a<b; read P a 9 es 161-162, Ex. 3-6, 8,11,15,16, 
19-21, 23,24,27,28 pages 162-163; 19,32 page 169 

« r «Vo d ^ ead Pag fl J??," 165 ' Ex ' 5»8.10,11 . 12, 15,18,25,26,28,31, 
32,35,38,42 pages 166-167. 

Nichols, read pages 98-106, Ex. 1 (a-j) pages 99-100; l(a-j), 
2 (a-j) page 102; l(a-j), 2 (a-j) pages 107-108 J '* 
Payne, part a ; read page 104, Ex. 1-29 page 105 
Part b; read page 106, Ex. 1-24 page 107 
Parts C,d; read pages 110-111, Ex. 1-40 even page 112. 
Pearson, parts a,b; read pages 187-189, Ex. 2(a-h) page 191 
Parts c,d; read pages 187-189, Ex. 4 (a-h) page 192; 28 (b,c) 
page 196. 

Objective 7 

Vanatta, read pages 91-92, Ex. 1,3,4,9,11 pages 92-93; 18 page 96 
Oolciani, read pages 167-168, Ex. 1,7,9,10,13,14,25,26 pages 168-169 
Nichols, read pages 108-109, Ex. 1-9 page 109 
Wooton, read pages 284-286, Ex. 1-62 odd page 286. 
Payne, read page 113, Ex. 1-20 page 114 

3 



Pearson, read pages 188-189, Ex. 3 (a-f) page 191; 28 (d-f) page 196 
Objective 8 

Dolciani, read pages 169-170, Ex. 2,5,6,15,17, 18 page 171 
Objective 9 

Vanatta, Ex. 1,2,5,6,8,9,12,14,16,17 pages 138-139; 2-4 page 141 
Dolciani, read pages 173-174, Ex. 1, 3-9, 13, 16 pages 174-176 
Wollensak C-3808 Reading Written problems. 
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SELF-EVALUATION ^ 



OBJ. 

1 *• i lhlch J° f tl » folloning are rational expressions? Circle the number 

by each rational expression. 



• 




1. 






y(y ♦ 3) 

2 


• 




2. 


-J- . x 2 ♦ 2 


6. 


-^♦2 (x jf 0) 






3. 


i 

♦ 2 


7. 


x 2 ♦ y 2 

.« 






a. 


2 


8. 


3 

M 

7 

iWMMI 

X 




2 


II. Sinplify the following rational expressions: 






9. 


2 
C 


12. 


2 2 
r - e 








r 2 ♦ 3rs ♦ 2« 2 






10. 


xl 


13. 


x 2 ♦ xy - 2x 








xy 


x* ♦ 2xy ♦ y* - U 






11. 


x 2 - 8 2 


lit. 


u3 - y3 








yx ♦ yz 


u z ♦ uv ♦ V 2 



0 

ERIC 



5 



4ft 

Self-Evaluation (cont * ) 



XXI. Dae Ida on the replacements for the variables for which the 
following expressions ans undefined: 

15. -4, 18. T— 2 

? x ♦ 2 x 2 - h 



16. -L- 19. 

2 - t ut - t z - n 

♦ 

17. llSf 
37 • U 



IV. What is the Least Consnon Denominator of each pair of expressions? 

7 7 • 2 

2 6 

5!1# ?T7 ; (x . y) 

•>2 2x 3r 

JTTS 1 (x 2 ♦ l)(x - 2) 

23. -i-i-L 

2b. 6x * 2 | 

x (x - y) x^ - 
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Self-Evaluation (coot 1 ) 



?. Find tha multiplicative and additive Intro rao of each of tlw 
following expreaalona; than aifl^liffr. 



25. i 



29. y - x 



26. S 30. -J? 

* x ♦ 1 



5? 31. £. 

* -X 



2tt. JL 



32. 



VI. Perform tha indicated operation. 



33. 5 ♦ x ♦ 2 
7 2y 



39. drl 
hx x 



3U. 5 - Cx ♦ 2j 

y 27 

35. 3a 2 ♦ er a - r 
9a 2 - r 2 p - 3a 

36. £ . 5 
Ux y 



37. 



2x 

x*+3x +2 



3x+4 

x - 16 



x 2 -l 



x-3 
x 2 +8x+16 



40 . 6x3 ♦ 27 . x^ » 3. 

3x 2 - 3 2«2 - x - 6 

41. J** 2 - 6x ♦ 9 _^ 8x3 » 27 
2x - 3 iix 2 . 12a 



r 4 

5x-x 



42. 2 

x +8x+12 



x 2 -2x-6 
2 

x -4x-5 



1 o 
* 3 - 5y '3v 
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Self- Evaluation U<tiit') 
VIZ. Simplify the following complex rational expressions: 



44. Iff . x 



46. 



45. 



t 



47. 




8 VIII. Solve the following: 

2x 



!x 2x+l _ 1 



4ti. 3 



+ 8 ■ 0 49. 3 5 3 



i-2x x-3 « x + 4 . I 



IX. Solve the following. 



51* The average of two numbers is 15. I'iuJ the numbers if the smaller 
is two-thirds of the larger. 



52. One card-sorter can process a deck of punched cards in 30 minutes, 
while another can sort the deck in 45 minutes. How long would it 
take the two sorters together to process the cards? 



53. A solution of silver nitrate in water it: 12% silver nitrate. How 
many ounces of the compound must be added to 23 ounces of this 
solution to produce a 20% solution? 

54. Three men receive together $1285 ftow a business venture.. If A*s 
share is $25 more than 4 of B's share, and C's {share is pr of B's 
share, find the amount 0 of money each should receive. 



55. The length of a rectangle is two feet longer than its uirfrh. 
Find the width if the perimeter of tho rectangle is 144 f.eet. 



GRADE YOUR OWN TEST. If you have satisfactorily completed your work, you 
may take the LAP TEST. CONSULT YOUR TEACHER FIRST. 



X 

Appendix I ^ 



Objective 5 



Example: The additive inverse of x is ^x. 

y y 

The multiplicative inverse of x is . 



Give the additive inverse and multiplicative inverse of the following: 
| 6. y - x 



2. k 7 



-x 



3 - I" 8. -k 



4 - * 9. - -3 



5 « JL- 10. 7 
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ADVANCED STUDY 

1. Hake up a game using rational expressions. 

At least 80% of any set of the follov/ing problems 
MUST BE COMPLETED for credit. 

2. Allendoerfer, Fundamentals of Freshman Mathematics , 
Ex. 1 -20 p. 74. 

3. Allendoerfer, Ex. 17-20 p. 78, 15-22 p. 80. 

4. Allendoerfer, Ex. 10-20 p. 80. 

5. Dolciani, Modern Algebra Two, Ex. 26, 31, 33, 34, 
p. 177, and 9, 10, 15, 19 p. 182. 
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RATIONALE (The LAP's, Purpose) 

Zn 1600 European mathematician! worked 
with two branches of mathematics - geometry 
and algebra. However, there was no link 
between these two branches. Rene* Descartes, 
a French philosopher and mathematician, pro- 
vided the connection in his Geometrie . 
published in 1637, by devising a scheme for 
locating pointn by using numbers. From this 
idea the whole subject of analytic geometry 
or coordinate geometry has developed. 

In this LAP you will begin an introduc- 
tion to coordinate geometry. You. will study 
the most basic coordinate figure, the straight 
line. You will also investigate the concepts 
of slope, intercepts, distance, midpoint, 
parallelism, and perpendicularity. 



1 



SECTION 1 ^^AHftflto 



Behavioral OBjectives 



At the completion of your prescribed course of study* you will be 
able. to: 



• . 1. Identify or define the following: 

a. cartesian coordinate system 

b. Descartes 

c. abscissa 

d. ordinate 

e. origin 

2. Given a coordinate system for a line: 

a. Find the coordinate of any given point. 

b. Given two points, find the coordinate of any point of 
the segment joining the two points. 

c. Given the coordinates of two points, determine the 
distance between them. 

3* Given a coordinate system for a plane: 

a. Given a point, identify its coordinates. 

b. Given an ordered pair, graph the corresponding point. 

c. Given a point, identify the quadrant or the axis which 
contains the point. 

d. • Given the lengths of two sides of a right tralngle, use 

the Pythagorean Theorem to find the length of the third 
side. 

e. Given a geometric figure, one or more of whose sides 
lie along a horizontal or a vertical line, find lengths 
of segments or coordinates of points for this figure. 

4. Given the coordinates of two points in a plane: 

a. Use distance formula to determine the distance between 
them. 

b. Find the coordinates of the midpoint of the segment 
joining them. 

c. Find the slope of the line containing them. 

5. Given the slope of a line or sufficient information to 
determine this slope, decide whether: 

a. the line "rises to the right". 

b. the line "falls to the right". 

c. the line is horizontal 

d. the line is vertical 



RESOURCES 1 



Obj. It Vanatta, Algebra Two, read p. 115, Ex. Define the terms In 

Obj. One. 

Dolciani, Modern Algebra , read p. 81, Ex. Define the terms In 
Obj. One. 

Obj. 2: Nichols, read pp. 115-117, 122, ex. 1, 2 page 116; 1-4 pages 

117-118, 1-6 page 122. 
Woo ton, read pp. 154-155, 160, ex. 5-8 page 159. 
Payne, read p. 136, ex. 1-22, pp. 138-139. 
Pearson, read p. 204, ex. 1-20, p. 205. 

Obj. 3; Vanatta, (a) : <b) p. 115-116, ex. 1-4 page 117: <c)-(e) _ 

Nichols, read pp. 118-119, ex. 1-9 pages 1 19-121. 
Wooton, read pp. 155-157, 160-161, ex. 9-24 page 159. 

Pearson, read pp. 205-210, ex. 1-12 pages 210-211. 
Wollensak Tape C-3852 Graphing Linear Functions 
Games; Graphing Pictures 

An Ordered Pair Code 

Obj .s 4,5: Vanatta (//4a) read pp. 152-15?, ex. 1, 2, 4 page 154: 

(b) read pp. 154-155, ex. 1-3 pages 155-156: 

(c) read pp. 142-143, ex. 1-12 odd page 145. 
(05) . 

Dolciani, (//4a, b) read page 294, ex. 1-6 page 295: 

(c) read pages 84-88, Ex. 1-12 even page 89: 
(//5) . 

Nichols, 04,5 read pages 122-126, 129-133, ex. 1-14 even 

pages 122-123; 1-8 pages 124-125; 1-14 
even page 131; 1-14 even page 133. 

Wooton, 04,5 read pages 168-172, 433-437, ex. 1-18 bottom 

page 173; 1-30 pages 437-438. 

Payne, 04,5 read pages 140-146, 148-151, ex. 1-14 page 143; 

1-12 pages U6-147;18-23 page 153. 

Pearson, 04,5 read pages 212-218, ex. 1-4, 12, 13, pages 

216-217; t-14 pages 218-219. 

Wollensak C-3854 The Slope of a Line 
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SELF-EVALUATION 1 



ft. Define Cartesian coordinate aye tern. 



b. For whom la the Curteaian coordinate eyetem named? 

9 

c. On the following coordinate plane, label (1) the abscissa. 
(2) the ordinate, (3) the origin. 























































































u 






















MM. 
















< 

•*< 
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Uae this coordinate system to answer the following questions. 




< l > Give the coordinate for each of the following points. 

A E 

B p 

C 

D 

(2) Give the distance between the following pairs of points, 

A and E 

C and 0 



SELF-EVALUATION 1 (cent 1 ) 
3b XXX. (1) Um ths following graph and plot thtaa points. 



A (2,4) 
B (-6,-4) 
C (-1,-1) 
D (0,5) 
E (-3,4) 
F (4,-2) 
C (5,0) 



3c (2) Identify the quadrant or axis which contains each of the following 
' points. 



A (4,-1) 

B (2,8) 

C (-7,-2) 

D (-3,0) 



E (-6,8) 

F (7, -1) 

G (0,-3) 

H (-1,-4) 



3d 



(3) Find the length of the third side in each of the following triangles* 






c - 



B 



A - 



(4) Find the length of each of the sides of the following triangle. 



-T+- 



P 



T/~r 




AC - 
CB - 
AB « 
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SELF-EVALUATION 1 (eont f ) 



<3) Write the coordinates for the points of the vertices of the following 
figure* 



A 
B 
C 
D 




IV. For each of the following pairs of points, find: 

(a) the distance between them 

(b) the coordinate of the midpoint of the segment joining each pair 

(c) the slope of the line containing each pair 



DISTANCE 



MIDPOINT 



SLOPE 



(1) (4,0) (0,-3) 

(2) (0,5) (-2,-2) 

(3) (4,3) (8,7) 

(4) (-2,8) (5,-3) 

(5) (8,-2) (-3,9) 



V\ Given two ordered pairs: (a) determine the slope of the line Joining 
them, and (b) determine if the line: (I) rises to the right 

(2) falls to the right 

(3) is horizontal 

(4) is vertical 



1. 


(8,2) 


(3,7) 


2. 


(-2,-5) 


(-4,-9) 


3. 


(2,7) 


(9,7) 


4. 


-5,3) 


(-5,-4) 


5. 


(8,0) 


(0,-2) 



A. SLOPE 



B. DIRECTION 



IF YOU HAVE SATISFACTORILY COMPLETED YOUR WORK ON SECTION 1 , 
CONSULT YOUR TEACHER. THEN TAKE THE PROCRESS TEST ON SECTION 1. 
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SECTION 2 

Behavioral Objectives 

At the completion of your prescribed course of study » you will be 
able tot 

6. Given en equation of a line: 

a. write an equivalent equation in slope intercept form, 

b. determine the slope of the line. 

c. determine the y - intercept of the line. 

d. sketch and/or identify the graph of the line. 

i 

7. Write the equation of a given line, when given any one of the 
following: 

a. the slope of the line and the y - intercept of the line. 

b. the coordinates of a point on the line and the slope of the 
line. 

c. the coordinates of two points on the line. 

8. Given the coordinates of a point or information sufficient to 
find such coordinates, write: 

a. the equation of the horizontal line containing this point. 

b. the equation of the vertical line containing the point. 



RESOURCES 2 

Obj, 6: Vanatta, read pages 146-148, ex. page 148, work any 10 problems. 
Nichols, read page 144, ex. 2 a - j page 144. 
Wooton, read pp. 161-162, 175-177, ex. 1-12 oral page 162, 5-18 

page 172. 

Payne, read pages 162-165, ex. 22-27 page 166. 

Pearson, read pages 161-162, 175-177, ax. 1-7 page 222, 4 page 227. 
Wollensak Tape C-3852 Graphing Linear Functions 

C-3855 Slope Intercept Form 
Transparency 3M The Straight Line 
Games: Graphing Pictures 
An Equation Code 

Obj. 7: Dolclani, 7a, read pages 90-93, ex. 19-26 page 93: 7b read 

pages 90-93, ex. 1-8 page 93: 7c . 

Nichols, 7a read pages 142-143, ex. 1 page 144: 7b read pp. 142- 
143, ex. even numbers bottom page 143: 7c 2, 4, 6, 
8 top page 143. 

Wooton, read pages 175-177, Ex. 1-6 and 13-18 orals page 178, 
1-12 written page 178, 13-24 page 179. 

Payne, read pages 162-165, ex. 7a : 7b, 9-17 page 166: 7c, 

1-8 page 165, 48 page 167. 

Pearson, read pages 224-226, Ex. 1 page 228, 1-17 pages 233-236. 



Obj. 8: 



Nichols read pp. 139-140, Ex. 2a,c,e,g,i page 140. 

Payne, read pp. 162-165, ex. 1-55 even pages 165-167. 
Pearson, read pp. 223-226, Ex. 1-4 pages 226-227. 



SELF-EVALUATION 2 



Obj. 



6 X* Rewrite the following in elope-intercept form, atate the alope end 
y -> intercept, end graph each (use graph paper on next pege). 

(1) 2x + 3y - -6 tn - b - m 

(2) 2y - -4x + 8 m - b - 

(3) y - -x _ m « b - 

(4) -18x - 6y ■ 18 m - b » _ 

(5) 3x - 6y - 12 _________ m - I - 



II. In each problem below, use the given information to write the 
equation for a line. 



0) m - 5, b - 2 



<2) m - -2, Pj(-3,4) 

(3) P x U,-l). P 2 (-l,-i) 

(4) n « -9, b - 0 

(5) m - f, P^S.-l) 

<6) P 1 (2,3), P 2 (-l,-4) „ 
2 

(7) m ■ - b » 3 



(8) m • 5, P^-2,-4) 

(9) Pi (4,-3), P^-6,2) _ 



HI. A) Write the equation for: (1) the vertical line, and (2) the 

horizontal line thrmieh f-9 31 . 



— — — — — — -j — —• m* mm — . « m w « v ^ m 

horizontal line through (-2,3) 

(1) vertical 

(2) horizontal 



IV. Multiple Choice. 

*• If a llne Is vertical and passes through the point (-2,-3) then 

its equation is: 

(a) x - -3 (d) y - -2 

(b) y ■ -3 (e) none of these 

(c) x - -2 
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SELF-EVALUATION 2 (coot') 
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SELF-EVALUATION 2 (cont») 



2, If a line Is horizontal and passes through the point (a.b). then 
its equation it: 



a) x ■ a 

b) x - b 
c> y - a 



d) y • b 

e) none of these 



Questions 3-5 refer to the line with equation 3x - y - 2. 
3« The slope - intercept form of the equation of this lino is 



(a) -y - -3x + 2 

(b) y • 3x + 2 

(c) y - 3x - 2 



(d) 3x + -y - 2 
<e) y - 3(x - 2) 



4. The alope and y - intercept of this line are: 



(a) -3, (0,2) 
<b) -3, (0, -2) 
<c) 3, (0,2) 



(d) 3, (0,-2) 

(e) none of these 



5, Which of the following is the graph of this line? 

f 




(e) none of these 

V. Choose the correct equation in Column B for each item in Column A: 

COLUMN A COLUMN D 
1. The line contains (1,1) and (2,2) A. 2x + y « -2 
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8ELF-EVALUATI0N 2 (cont») 



_ 2. The lint contains (-2,-3) and B. x - 2y - * 

hit slope 

3. The line has slope -2 and y - C. y ■ x 

intercept (0,-2). 

_ 4, The line contains (1,-1) snd D, x + y - 0 

has slope -1. 

♦ 

_ 5, The line has slope h and E. none of these 

contains (2,-1). 

WHEN YOU HAVE COMPLETED YOUR RESOURCES AND SELF-EVALUATION , 
CONSULT YOUR TEACHER. IP YOU HAVE DONE SATISFACTORY WORK, YOU MAY 
TAKE YOUR PROGRESS TEST ON SECTION 2. 



« 
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SECTION 3 ^tSlHf 

Behavioral Objectives 



At the completion of your prescribed course of study, you will be 
able to: 

9. Given the slopes of two lines or sufficient information for 
finding slopes, determine if, 

e. the two lines are parallel 

b. the two lines sre perpendicular 

c. the two lines are neither parallel nor perpendicular 

10. Given the coordinates of points on two lines, such that certain 
of the coordinates are variables, determine the value of the 
missing numbers when the lines are: 

a. parallel 

b. perpendicular 

11 . Given the equation of a line and a point not on the line, write 
and/or identify the equation of a line through the given point 
and parallel and/or perpendicular to the given line. 



RESOURCES 2 

Obj. 9: Vanatta, read pp. 150-151, Ex. 3,4 p. 152. 

Nichole, read pp. 133-135, Ex. 1-3 p. 136. 

Wooton, read pp. 175-177, 439-440, Ex. 1-8 and 14-18 page 441, 

43-44 page 179. 
Payne, read pages 155-156, Ex. 1-16 pages 157-158. 

Obj. 10: Nichols, read pp. 133-135, Ex. 4-9 page 136. 

Wooton, read pp. 175-177, 439-440, Ex. 41-42 page 179. 

Obj. 11: Vanatta, read pp. 150-151, Ex. 6-7 p. 152. 

Wooton, read pp. 175-177, 439-440, Ex. 25-36 page 179, 9-12 
page 441. 
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SELF-EVALUATION 3 

9 Z. Given the following pairs of slopes, determine if the lines with 
these slopes are parallel, perpendicular, or neither. 



I 1 1 
*• 5, 2 

3 

2. Jj, 6 
1 

3. 3, -3 

4. -5, 2 

4 -3 

5. 3, 4 



6. -6, 6 



9 II. Given the following pairs ct linear equations, determine if their 
graphs are parallel, perpendicular, or neither. 



7 

7. y - 4 x - 1 

7 

y - 4 x + 6 



8. 3x - 6y ■ 9 
2x + y - 4 

9. 2y - 3x - 12 
2x + 3y - 3 



10. 7x + y - 7 

2y - -14x + 4 



10 m * — ll « Determine x such that the line through P.(x,3) and 

P (-2,1) is parallel to the line through *P„ (5,-2) 
andPa.4). 3 • 

4 

i 12 « Determine x such that the line through A(x,3) and 

8 (-2,1) is perpendicular to the line through 
C(5,-2), and D(l,4). 

13 • Determine m such that y - tax + 5 is perpendicular 

to y - 2x + 5. 

. 14. Determine C such that Cx + y - -2 is parallel to 

2x + y - 6. 
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SELF-EVALUATION 3 (coat*) 

XV. Write the equation of a Una parallel to aach given line and through 
the given polnta. 

1. (2,3) y - -3x + 1 

__ 2. (-3,2) 4x - y - 6 



3. (4,1) y-"|x + 6 

4. (-2,-3) 5x +,2y ■ 3 



V. Write the equation of a line perpendicular to each given line & 
through the given polnta. 



1. (3,1) y - -x + 2 

2. (-1,3) 2x - y - 4 

3. (-3,-2) U - 2y - 4 

4. (7,-2) 4x - 3y » 5 



IP YOU HAVE SATISFACTORILY COMPLETED YOUR WORK, CONSULT YOUR TEACHER. 
THEN TAKE THE LAP TEST. 
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ADVANCED STUDY 



2. Nichols, read pages 137-138, Ex. work any 4 of Ml, pp . 138-139. 
IX. Wooton, Ex. 19, 20 page 441. 
XXZ. Nichols, Ex. 7, 8 page 129. 

IV. Nichols, Ex. 5, 7, 8 page 125. 

V. Vanatta, work any 5 of the following: page 152 nos. 8, 9, 10; 

page 154 nos. 3, 6, 10; 

VX. Work any 4 of the following: ^ 156 5 

1. Determine an equation of the line satisfying the stated 
conditions. 

a. through (-3,2) and parallel to the line joining (2.3) 
and (1,-2). ' ' 

b. With x - intercept 2 and y - intercept 3. 
c Through (b,-2b) with slope i . 

2. Show that the figure whose vertices are (2,1), (4.2). (5.2) 
and (7,3) is a parallelogram. * '* 1 

3. If a line has x - Intercept a <a + 0) and y - intercept b (b 4 0). 
of^re^ioTL 1 ? 11 ° f thG line <Call6d the *™ 



j x l» yi> and (x 2 , y.) are two points of a line and if 
x 2 f x,, Chen an equation of the line (called the two-point 
form of the equation) is: K ~ ±aL 



y - h rl l i (x - x.) 

2 1 



5. Show that if the graphs of the linear equations A x <f B y ■ c 
and A 2 x + B 2 y - C 2 are parallel, then A^ - A.B.! 1 1 



6 * fxVlft ?c A *lb\ A ?l\ thmk 8raphS ° f the llnear ^ationa 
JiraUeVanel. * ^ * * y ' C 2 «• *• — line or 
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RATIONALE 

* 

In mathematics, the concept of a function is very 
important and extremely useful. It appears in almost 
every branch of the subject. The concept in mathe- 
matics, however, has a slightly different meaning than 
in ordinary language. We use the word function to de- 
note a certain specific type of correspondence between 
the elements of two sets. But previous to any discus- 
sion on functions one must initially be concerned with 
the idea of a relation. 

In this LAP emphasis is placed on review and ex- 
tension of concepts which are basic to the study of 
relations, functions, and inequalities. The basic 
definitions important to the study of functions will 
be studied more formally than in previous units. You 
will have enough experience with graphing and analysis 
of graphs so that you should be able to transfer your 
knowledge of functions to future studies in mathematics 
and to situations in other academic fields or occupa- 
tional endeavors . 
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BEST COPK AV/UUBU 



BEH AVIORAL OBJECTIVES: 

At the completion of your prescribed course of study, 
you will be able to: 

1. Given a pair of sets: 

a. Determine the product set (A x B) 

b. Construct the graph of the determined product set. 

2. Given a set of ordered pairs and a product set, 
determine whether or not that set of ordered pairs 
in a subset of that product set. 

3. Write and/or identify the definition of these terms: 
relation, domain, range, and function* 

4. Given a relation as a set of ordered pairs, name 
its range and domain. 

5. Write and/or identify any or all of the five ways to 
express a relation. 

6. Given a relation, designate it by 

(a) a statement 

(b) an equation 

(c) the roster method (ordered pairs) 

(d) constructing a table 

(e) displaying its graph 

and name its domain and range. Appendix I will be 
completed and turned in to the teacher. 

7. Given a relation, determine its inverse. 



0 

ERIC 



2 



RESOURCES I ^ * CQfy 



Objective 1 

Nichols, read pp. 155-157, Ex. 1-16 pp. 157-156. 
Pearson, read pp. 31-34, Ex. 1-8 pp. 34-35. 

Objective 2 

Nichols, read pp. 158-160, Ex. 2 page 160. 

Objective 3 

Vanatta, road pp. 99-103, Ex. write the definitions of 
the words in this goal. 

Dolciani, MA, read pp. 203-204, Ex. . 

Films trip: Relations and Functions 
Transparency: 3M - Functions 

Objective 4 

Vanatta, Read pp. 99-103, Ex. 10 page 105. 
Dolciani, MA, read pp. 203-204, Ex. 1-8 oral page 205. 
Nichols, read pp. 158-160, Ex. 2 page 160. 
Wooton, MSM, read pp. 149-151, Ex. 1-10 oral page 152. 
Payne, read pp. 196-198, Ex. 1-6 page 197; 1-11, 18-22 
pages 198-199. 

Objective 5 

Vanatta, read pp. 99-103, Ex. write the five ways to express 

a relation. 

Dolciani, MA, read pp. 203-204, Ex. . 

Objective 6 

Vanatta, read pp. 99-103, Ex. 1-5 pp. 103-105. 
Nichols, read pp. 160-164, Ex. 1-3 pp. 163-164. 
Wooton, MSM, read pp. 154-158, Ex. 1-24 pp. 158-159. 
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RESOURCES X <cont») 
Payne, read pp. 194-195, Ex. 1-6, 11, 12, 16-20 page 195. 

* 

Wollenaak teaching tapes - C-3852: Graphing Linear Functions 

C-3855: Slope Intercept Form 

Objective 7 

Nichols, read pp. 164-169, Ex. 1-3 page 168. 

Woo ton, MSM, read pp. 404-407, Ex. 1-7 (state if inverse 

and draw graphs) page 407. 
Payne, read pp. 220-222, Ex. 1-5 page 222. 

Pearson, read pp. 293-299, Ex. 1-7 pp. 300-301; 3 a - h page 306. 
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Objective 1 



SELF-EVALUATION 1 



I. Given A = (2, 3« 5} and B [3t 5}« 

1. Find A X B. 

2. Graph A X B. 



II* Given H a fi 9 x a \ < - 

[U Zi 3, 4, ...}. Consider N X N. Which of the eets 

below i e a relation in N X N? 
3- {(0, 1), (1, o), ( 2 , 3)) 
*• (d, 1), (1, 2), (1, 3)} 
5 - ((4. 2), (2, *), ( 5 , 5 ), (6, 1), ( 7 , 7)) 
6> £ ( " 2 ' (-6, 2), ( 5 , 5), (6, 6)} 



III. 



Identify the .ioaain aila range of each of the a.ta in flu-t II. A . eute 
they are relations in R X R. 

7. D = 

ft = 

8. d = 

R = 

9. D = 

R 

10. D = 

H = 



9 

ERIC 



5 



SELF-EVALUATION 1 (cent 1 ) 



IV. Write the definitions of the following words: 

1. relation 

* 

2e domain 
3e range 



4e function 



V. List the S ways to express a relatione 



i. 

2e 

* 3. 
4. 
5. 



VI.A. GIVEN; the relation 3x + 1 • y, 
le write it in vords 

2e write 5 ordered pairs 

3# make a table using these ordered pairs 

4. graph the ordered pairs 

5e write the domain 



range 



3 — 



* \ t A 4 -1 -L =< — Ht 1 1 J » 



SELF-EVALUATION 1 (cont») ^^14$^ 
6 B. Given the relation: (3,9) <-i, -3) (2,6) (0,0) (-3,0) 



1. Write an equation 

2. Write the relation In words 
3* Construct a table x 



s 

<4 



4. Graph the relation 



5. Write the domain 



range 




VII. Write the domain and the range of each of the following: 

DOMAIN RANGE 

1. <8,i)(7,2)(-3,l)(7,-6) 

2. y - x 2 

3. x 

0 
-6 

2 



5 
2 
7 
5 



4. y is equal to twice x 



5. 



♦ 



H i i t I i h > 




SELF-EVALUATION 1 (cont 1 ) 



VIZI. Write the inverse of the following relation*: 

(a) {(2,3), (4,4), (6,1)} . 

(b) x + 2 - y 

(c) y - x 2 



<d) {(-1,4), (5,-7), (2,-3), (4,-6)} 



If you have satisfactorily completed your work, take the PROGRESS TEST. 
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SECTION 2 



BEHAVIORAL OBJECTIVES: 
be able to* COmpletion wf your Prescribed course of study, you will 

8. Given a relation, deciae if that relation is a function or not. 

9. Given any function, determine the value of the function for 
any given number. 

10. Given a function, name its inverse and decide if its inverse 
is itself a function. 

11. Apply the vertical line test to determine if a relation is a 
function. 

12. Given two functions f and g over the reals and a real number 
"a" determine the following: 

<a) a • t <x) (e) f<g( x » 

(b) f(a • x) (f) g (f( x )) 

<c) f(x) + g(x) (g) f(a) 

(d) f(x) • g(x) 

13. Given a function f, be able to identify it as: 

(a) a constant function (d) a linear function 

<b) the identity function ( e ) a non-linear function 

(c) the greatest integer function 

14. Given a proportion function: 

(a) Identify it as a direct proportion function or as an 
inverse proportion function. 

(b) Find its constant of proportionality (constant of variation) 

15. Construct the graph of an inequality of degree 1 (i.e. a relation 
which is a subset of the product set R x R) . 



RESOURCES 2 ^* ^fyt 

Objective 8 

Vanatta, read 105-106, Ex. 3, 5, 7, 8 page 107. 

Dolciani, Modem Algebra, read pages 207-208. Ex. 1-24 even pages 
208-209. 

Nichols, read pages 169-173, Ex. 1 page 171. 

Payne, read pp. 199-201, 220-222, Ex. 1-3 (checkpoint) and 1-9 
page 101; 11 page 206; 1-5 page 222. 

Wooton, MSM, read pages 154-157, Ex. 5-16 pages 157-158; 13-16 
page 153. 

Pearson, read pages 273-275, Ex. 1, 2, 5 page 276. 
Films trip: Relations and Functions • 
Transparencies 3M: Functions 



Objective 9 

Vanatta, read pages 108-110, Ex. 1-4, 12-15, 20, 26, 28 pages 110-111. 

Dolciani, MA, read pages 207-208, Ex. 1-16 page 209. 

Payne, read pages 199-201, Ex. 1-5 page 201, 16-21 page 203. 

Wooton, MSM, read pages 149-151, Ex. 11-18 oral page 152, 1-8 written 
page 152. 

Pearson, read pp. 277-280, Ex. 1-3 pages 280-281. 
Objective 10 

Vanatta, read pages 112-113 :i Ex. 1, 3-8 page 114; 9 page 126. 

Nichols, read pp. 169-173, ]£x. 3 page 173; 2, 3 page 268. 

Payne, read pages 220-222, Ex. 1-20 even page 223; 28-40 pages 224- 
225; 8-17 and 21-23 pag.i 226. 

Pearson, read pp. 293-299, Ex. 1-7 page 300. 
Objective 11 

Nichols, read pages 169-173, Ex. 2 pages 172-173. 
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Resources 2 (cont') 



Objective 12 

Nichols, read pp. 173-176, Ex. 1-7 pages 175-176. 
Wooton, MSM, read pp. 152-153, Ex. 1-34 pages 152-153. 
Payne, read pp. 215-217, Ex. 1-25 pages 218-219. 

Pearson, read pp. 277-280, 288-291, 316-319, Ex. 1-10 pages 280-281: 
1-7 page 292; 1-10 pages 319-321. 

Objective 13 

Nichols, read pp. 176-179, Ex. 1-7 page 178. 

Wooton, MSM , read pp. 183-183, 187-188, Ex. 1-24 pages 184-185; 
1-15 page 188. 

Payne, read pp. 206-208, Ex. 1-46 pp. 209-212. 

Pearson, read pp. 302-305, Ex. 1-2 page 305. 

Objective 14 

Nichols, read pp. 179-185, Ex. 1-5 pages 185-186. 
Wooton, MSM, read pp. 180-183, Ex. 1-24 pages 184-185. 
Payne, read pp. 206-208, Ex. 1-46 pages 209-212. 

Pearson, read pp. 307-308, 310, Ex. 1-14 pages 308-309; 1-13 page 3111 
Filmstrip: Direct Variation 

Objective 15 

Vanatta, read pp. 121-123, Ex. 2, 3, 6, 7 page 124. 
Nichols, read pp. 186-190, Ex. 1-2 pages 189-190. 

Wooton, MSM, read pp. 164-167, Ex. 1-28 page 167; 1-16 pages 188-189. 

Payne, read 441-442, Ex. 1-14 page 442. 

Pearson, read pp. 314-315, Ex. 1-7 pages 315-316. 

Wollensak teaching tape, C-3806: Inequality and Equality Sentences 
Filmstrip j Graphs of Inequalities in One Variable 



Obj. 
8 



SELF-EVALUATION 2 ^tyf 

I. Determine if each of the following is a function. Write F for function 
if it is a function. If it is not a function, write R for relation only. 

1. <4,l)(6,S)(2,l)(-4,3) 

2. y | 8 1 3 F 



3. ^ " 

<r i f / i 



.(?,•»> 
i i i 



4. y »x + 1 

5. (3,-3) (4,-4) (5,-6X7,-8) (3,-9) 



6. x 


y 


. 0 


; 


7 


0 


3 


5 


9 


4 


i 5 


3 



9 



II. For each of the following functions, find the value indicated. 

1. Find f(2) for f (x) - 6x + 1 

2. Find f(-3) for f(x) - 2x - 1 

3. Find f (0) for f(x) - x + 1 

Find f(30) for f(x) 

5. Find f(-10) for f(x) = 



6x 
8 - 2x 



x 2 -x 



10 
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III. Write the inverse of each of the following. Statd whether the 
inverse is a function or only a relation. Circle F or R. 



F or R 1. y 
F or R 2. — 

y 

(12) 



7x + 6 

-6 -6 -6 -6 -6 
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SELF-EVALUATION 2 (cent') 

F or R 3. y • x 

F or R A. y - -6 - 2x 

F or R 5. <4,7)<-3,2)<9,8)<2 # -4)<M) 



F or R 6. x 


-2 


-4 


0 


10 


-3 


-2 


y 


7 


3 


10 


0 


8 


11 



. Which of the following is not the graph of a function? (Circle the 
correct answer) 




Given f (x) - x and g(x) » x + 2, find the following: 

1) f(x) • g(x) « 

2) f(g(x» - 

3) g(f(x)) - 
A) 2 • g(x) - 

5) g(2x) = 

6) f (x) + g(x) = 

7) f(100) « 
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SELF-EVALUATION 2 (cont 



13 VI. Classify the functions below as linear* non-linear constant, greatest 
integer, or identity. A function may have two such classifications. 

2 



1. f(x) « x 

2. f(x) - a where a is a real number 

3. f(x) - 2x 

4. f(x) « [x] 

5. * f (x) » x 



14 VII. Identify each of the following functions as direct or inverse 

proportional functions; then find the constant of proportionality. 

1. f(x) - 2| 



2. f (x) » x 



13 VIII. Which of the following when in R x R, are not linear functions? 

a. a direct proportion function 

b. the greatest integer function 

c. the identity function 

d. the function defined by y ■ 2x + 3 

13,14 IX. Choose from Column B a graph of the type of function giren in Column A. 



COLUMN A 

32. Inverts proportion 
function 

33* Constant function 

34* Direct proportion 
function 

33* Oreettat Integer 

function 



a. 
4- 



-M- 



-2 ■» 



, 2 




e. 



ERIC 
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' SELF-EVALUATIOiJ 2 (cont f ) 
X. Graph the following on the graph paper Included, (next page) 
(1) y > 3x + 1 

» 

<2) y > -2x 

(3) y < -4x + 1 

(4) y < -x - 3 

If yo» have satisfactorily completed your work, take the LAP test. 
CONSULT YOUR TEACHER FIRST. 
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APPENDIX 1 



I* Given the relation: $ more than twice x is equal to y 
a. write an equation _______ ___ 



b. write 5 ordered pairs 



c. construct a table using the 5 ordered pairs / 

d. graph the ordered pairs 



IT 



^ I I I I M I ' l)H l| J I 1 |l > I > 1 ( l | 



II. Given the reletion :(*fj) ts t u)(^n) Hj m +) 
a* write an equation ___ 



b. write the relation in words 

c. construct a table ft I *^ 

d. graph the relation 



(fn hi i I ) i h C > ' H' l iini i n. 
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III. Given the relation : 



a. write an equation 



X 


Z- 


•a 




-/ 


i 


a 




$ 


5 


(0 


8 



b. write the relation in words 



c. write the table in ordered pairs 

d. graph the relation 



Jul 



14, ) L .11 



Oiin 1 1 u / / 



1? 



i f 4 I I I H « i-i I ! ( ,) 
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ADVANCED STUDY 




I. Newton's Law of Universal Gravitation is expressed as 
follows: 

F (,jrav) = <2 "^ !£ * here P (grav) is the a «» c "ve force 
in newtons oetweer, two masses (m) and (a), Those masses arc expressed in 

kilograms. R is the distance between the two centers of mass and is expressed 

in meters. 3 is the proportionality constant with a value of 

G = 6.67 x 10" 11 N. m 2 Ae 2. 
Find che force (?) that the earth with mass 14 = 5.98 x I0 24 kg exerts on a 
body of mass m * 10 kg located at its surface. Radius of earth 

R = 6.38 x 10 6 meters 

II. Payne, page 225, no. 41 

III. Dolclani, page 210, uos. 31-40 

IV. Dolciani, read p. 218, Ex. 1-16 any 6 page. 219 

V. Vanatta, page 121 no. 8, page 112 no. 30, page 104 no. 8. 
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In the preceding LAP, you studied linear func- 
tions vhich were defined by linear equations in two 
variables. Unfortunately, nature was not so kind, 
so in your study of science you will need a working 
knowledge of all forms of quadratic equations and 
• inequalities. For example, the cable of the bridge 

in the picture above forms a parabolic curve and 
can be reduced to a quadratic equation. 

In this LAP we will study all quadratic equa- 
tions end inequalities and some other kinds of 
equations which ar^ expressible as quadratic equa- 
tions and inequalities. 

er|c ] 



SECTION 1 

Behavioral Objectives 



At the completion of your prescribed course of study, you will be 
able to: 

1. Define quadratic equation or quadratic function. 

2. Sketch or identify the graph of a quadratic function. 

3. Given nny *"acrorable quadratic function, determine its roots. 

4. Given any quadratic function that is not factorable, determine 
its roots in simplest form by completing the square , 

5. St-iut. and/ot' identify the quadratic formula. 

6. Given the equation Ax 2 + Bx + C « 0, derive the quadratic formula. 

7. f.fver any vt&hlvn that is not factorable, determine its solutions 

by iSul»i»titutin.K Uilo the quadratic formula. 

RESOURCES 

Obj 1 

Vauaufa, read p. 163, write the definition of quadratic equation. 
Nichols, read p. 221, write the definition of quadratic equation, 
Dolciani, read p. 220, write the definition. 
Payne, read p. 251, write the definition. 
Pearson, read p. 337, write the definition. 

Obj. 2 

Vanatta, read pp. 163-164, ex. 1-10 even page 164. 
Dolciani, read p. 220, ex. 5-10 page 234. 
Payne, read pp. 251-253, ex. 1-6 page 153. 

Pearson, read pp. 337-340, ex. lab, 2,3bce (draw graphs only) 
p. 340. 



Obj. 3 



Vanatta read pp. 165-166, Ea. 2, 5, 6, 7, 10, 12, 14, 17, 18 page 
167. 

Dolciani, , ex. 1-8 even, 15, IS, 22, 28 page 136. 
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Resources 1 (coat') 
Wooton, rood pp. 265-268, ex. 1-26 every fourth problem. 
Pearson, read pp. 176-177, ex. 3 page 178. 

ObJ. 4 

Vanatta, read pp. 167-170, ex. 1, 3, 7, 10, 14 page 172. 
Dolciani, read pp. 268-270, 1. 3, 5, 6, 8 written pages 270-271. 
Wooton, read pp. 337-340, ex. 1-8 page 340. 

Peyne, read pp. 257-259, ex. 1-10 even p. 259; 19-32 odd p. 260. 

Pearson, read pp. 355-357, ex. 1-12 even page 183 (aolve by completing 
the square) • 

ObJ. 5 

Vanatta^read p. 170, state the quadratic formula. 
Dolciani, read p. 269, state the quadratic formula. 
Nichols, read pp. 224-225, state the quadratic formula. 
Wooton, read p. 339, state the formula. 
Payne, read pp. 260-261, state the formula. 

ObJ. 6 

Exercise for all books: .Derive the quadratic formula. 

Vanatta, read pp. 269-170, ex. above. 

Dolciani, read p. 268, ex. above. 

Nichols, read pp. 224-225, ex. above. 

Payne, read p. 260, ex. above. 

S-M Transparency 6M - The Quadratic Formula 

Obj. 7 

^draUc L P ;Ji 7 a°: 171 ' **' *' *' *' 11 P ' 172 * «*- 

Dolciani, read pp. 268-270, ex. 10, 13, 15, 18, 20 written p. 270. 

Nichols, read pp. 224-226, ex. 2 every other letter page 227. 

Wooton. read pp. 337-340, ex. 9-20 even page 341. 

Payne, read pp. 260-261, ex. 1-20 odd page 262. 

Pearson, read pp. 355-357, ex. 1, a.b.E.J.g. 3 a.b.c.d page 358. 

(3; 



SELF-EVALUATION 1 
X. Define: quadratic equation. 



ZX. Graph the following. 
(A) x 2 - 3x - 4 « y 



<b) y • 3x 2 + 17x + 20 <c) y - -2x 2 - 3x ♦ 2 
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III. Svivo the following by factoring. 

2 

1. x -3x+2=0 



^3. x 2 +^bx-12b 2 *0 



6x 2 -5x-KL=0 



It. x g -12 * 3C 2 -U 
3 1| 



IV. Find the roots of each of the following by completing the square. 
&how your work. 



1. x 2 +llx+2[|=0 



2. x + 3 9 

x-1 '.« 



3o x +5x-7=0 



.U. 3x +8x^2=0 
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SELF-EVALUATION 1 <cont») 
V, State the quadratic formula. * r flrl4j(£ 

VI. Derive the quadratic formula. Begin with Ax 2 + Bx + C - 0. 



VII. Find the roots of the following by substituting into the quadratic 
formula. SHOW YOUR WORK.' 



(1) 3r 2 +r-l=0 (2) x 2 -2x-l«0 



(3) 6x 2 +10x+3=0 (k) 5x 2 +x+l«0 



5. 1 - 7 x = x 2 
" 1 Z 



If you have satisfactorily completed your work, you may take the progress 
test. Consult your teacher first. 

5 



SECTION 2 

Behavioral Objectives 

At the completion of your prescribed course of study, you will be 
able to: 

8. Write and/or identify the definition of imaginary numbers , 

9. Given any square root you will be able to determine whether it 
is imaginary or real. If it is real, you will be able to 

determine if it is rational or irrational. 

9 

i 10. Given a quadratic equation ax +bx + c«0, a j 0: 

a. Find the sum of the roots of the equation. 

b. Find the product of the roots of the equation. 

11. Given a quadratic equation of the form ax 2 + bx + c ■ 0, a + 0: 

a. Name the discriminant of the equation. 

b. Specify the number of real roots of the equation, 
c Give the nature of the roots by determining: 

1. If the roots are real or imaginary. 

2. If the roots are real determine if they are rational or 
irrational. 

3. If the roots are equal or unequal. 

4. How many times the graph will touch the x axis. 

2 

12. Write a quadratic equation ax + bx + c = 0: 

a. Having a given set {r, s} as its solution set. 

b. When given the sura and product of its roots. 

c. When certain coefficients are unknown and sufficient 
•information about the roots of the equation is given to find 
these coefficients. 

13. Given a fractional equation: 

a. Write the corresponding quadratic equation, (assuming one 
exixts) 

b. Find the solution set of the quadratic equation. 



RESOURCE 2 

Obj. 8 

Vanatta, read page 166, ex. write the definition of imaginary numbers, 
Payne, read pp. 24-25, ex. write the definition of imaginary numbers* 

Obj. 9 

Vanatta, read pp. 166, 30-32, ex. Appendix I. 
Payne, read pp. 24-25, ex. 1-27 even page 26. 
Films trip: Rational and Irrational Numbers. 

•if obJ ' 10 

Vanatta, read pp. 172-173, ex. 1-10 even pages 173-174. 

s 

Dolciani, read page 273, ex. 1-15 odd (oral) page 274. 
Nichols, read pp. 228, ex. 2 pages 229-230. 
Payne, read pp. 267-268*, ex. 1-6 page 268. 
Wooton, read pp. 343-344, ex. 1-9 page 344. 
Pearson, read pp. 359-362, ex. 2 page 362. 

Obj. 11 

Vanatta, read p. 175-177, ex. write the discriminant of the equation 
ax 2 + bx + c = 0; ex. 1-10 page 177. 

Dolciani, read pp. 275-278, ex. write the discriminant of ax 2 + bx + c - 0; 
1-10 page 278. 

Payne, read pp. 264-266, ex. 1-10 page 266. 

Wooton, read pp. 374-376, ex. 1-14 page 377. 

Obj. 12 

Vanatta, read pp. 172-173, ex. 11, 14, 16, 18, 20 page 173. 

* Ulciani, read pp. 273-274, 16-23 even page 274 top; ex. 1, 2, 
6, 13, 15, 16, 18, 21, 23 bottom pages 274-275. 
Nichols, read pp. 228-229, ex. 1, 3-6 pages 229-230. 

Payne, read pp. 246-271, <«. 1-14 pp. 266-267; 1-14 p. 269; 1-18 p. 271. 
V'ooton, read pp. 343-344, ex. 16-23 p. 345; 1-14 even, 19-24 pages 345-.°£6. 
Obj. 13 

d Nichols, read pp. 230-232, ex. 1, 2 pages 232-233 

ERIC Pearson, read pp. 365, ex. 4, f pages 363-369. 

* required (71 



SELF EVALUATION 2 
8 I. Write the definition of imaginary numbers. 



9 II. State whether each of the following is real or imaginary, If real, 
state if it is rational or irrational. 



10 



1. vT8 



f 

§ 2. /3T 

& 3, SIS 

8 



4. /25 



-100 



III. Write the sum of the roots of the following: 

6. y 2 - 2y - 9 « 0 

. . 7. 2x 2 + 3x ■ 0 

8. 2x 2 - 8x - 1 » 0 

9. 3x 2 + 15x + 2 - 0 

10 IV. Write the product of the roots of the following: 
10. y 2 - 2y - 9 « 0 

_ 11. 2x 2 3x • 0 

12. 2x 2 - 8x - 1 - 0 

13. 3x 2 + 15x + 2 - 0 

11 V. In each of the following equations: 

(a) determine the value of the discriminant. 

(b) specify the numberof real roots of the equation. 

(c) determine if the roots are real or imaginary. 

(d) if the roots are real, determine if they are rational or irrational. 

(e) state if the roots are equal or unequal. 

(f) state how many times the graph touches the x-axi6. 

14. x 2 + 4x f 3 - 0 



ERIC 



SELF-EVALUATION 2 (cont*) 

15. x 2 - 5x + 7 - 0 



16. 3x 2 - 2x - 4 



17. -5x 2 - x - 3 - 0 



13. -3x 2 + Ax + 1 - 0 



19. 3x 2 - Ax + A - 0 

3 



VI. Write an equation for each of the following solution sets. 

20. '5.-7} 

1 

21. {0, J) 



22. <- f t ) 



23. {/2 + /3 , Si - • J } 

f -1 + /2 -1-/2 ] 

24. I 2 ' 2 J 



VII. Given the following sum and product of roots, write an equation: 

25. sum » -7 product » 3 

; 26. sum - 9 product » -2 

27. sum » product = 0 



SELF-EVALUATION 2 (cont') 



28. sum • 0 



product • ri 



VIII. Find the real values to 



satisfy the conditions given. 



29* For what 



value (s) of "a" will the sum of the roots 



be 8? 



x 2 - (a 2 - 2a) x + 3 ■ 0 



30. For what 



2x 2 + Ax 



value (s) of "b" will the equation 

+ (2 - b - b 2 ) • 0 have exactly one root? 



IX. For each of the following fractional equations: 

(a) Write the corresponding quadratic equation (assuming one exists). 

(b) Find the solution set of the quadratic equation. 

1 ^ x - 1 -x 
31. x + x(x + 2) " x + 2 



-1 

32. x - 4 - x 



If you have satisfactorily completed your work, you may take the PROGRESS 
TEST. Consult your teacher first. 





SECTION 3 

Behavioral Objectives 

At the completion of your prescribed course of study, you will be 
sble tos 

14. Given a radical equation: 

a. Write the corresponding quadratic equation, (assuming one exists) 

b. Pind the solution set of the quadratic equation. 

c. Find the solution set of the radical equation. 

d. State whether the two equations are equivalent. 

e. Name the roots of the quadratic equation which are not 
permissible roots of the radical equation. 

15. Given any quadratic inequality: 

a. Find the solution set of the inequality. 

b. Graph the solution set on a number line. 

16. Given a word problem solvable by means of a quadratic equation: 

a. Translate the problem into a quadratic equation. 

b. Solve the problem. ^ 

17. Given a word problem solvable by mear^;.i a fractional equation: 

a. Translate the problem into a quadratic equation. 

b. Solve the problem. 



ERIC 




RESOURCES 3 

Obj. U 

Work one set: of problems. 

Vanatta, read pp. 258-260, ex. 1-14 page 260. 

Nichols, read pp. 233-235, ex. 1, 2, pages 235-236. 

■ Payne, read pp. 360-363, ex. 1-26 even pages 361-362; 1-25 even pp. 
363-364. 

Pearson, read pp. 370-371, ex. 1-3 page 371. 
Wooton, read pp. 334-336, ex. 1-36 even page 336. 

Dolclanl, read pp. 281-282, ex. 1, 3, 13, 15, 17, 24, 26 pages 282-283. 
Obj. 15 

Vanatta, read pp. 205-206, ex. 1-8 page 208. 
Nichols, read pp. 239-243, ex. 1-3 pages 243-245. 

o 

Payne, read pp. 276-278, ex. 3-8 (bottom) page 278. 
Wooton, read pp. 362-363, ex. 1-16 even page 364. 
Dolclanl, read pp. 279-280, ex. 1-8 page 280. 

Obj. 16 

Vanatta, read pp. 179-181, ex. 1, 2, 4, 7, 15, 19 pages 181-183; 
13, 14, page 211. 

Nichols, read pp. 221-226, ex. 4-12 pages 227. 

Wooton, read pp. 337-340, ex. 1, 2, 7 page 342; \ , 2, 4, 7, 13 pages 
269-270. 

Dolclanl. , ex. 32, 38 page 201; 1-4, 8-13 pages 137-138. 

Gcal 17 

Vanatta, read pp. 179-181, ex. 5, 6 page 182; no. 18 page ISO. 
Nichols, read pp. 230-232, ex. 1, 2 pages 232-233. 
Dolclanl, read pp. 178-179, ex. 10, 19, page 1G2. 
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SELF*EVAUJATlpN 3 

ObJ. 

14 X. For each of the following radical equations* 

a. Write the corresponding quadratic equation (assuming one exists). 

b. Find the solution set of the quadratic equation. 

c. Find the solution set of the radical equation. 

d. State whether the two equations are equivalent. 

e. Name the roots of the quadratic equation which are not permissible 
roots of the radical equation. 

(l) x - 3 - Six - "3 



(2) /3x +T - 3 G - /I 



C3) 5x - /2x + 1 ■ 4x -f 1 



C4) + 4 + /x - 3 



15 II. Solve the following inequalities and graph their solution sets on 
the real number line. 

(5) 3x 2 - 5x - 4 < 0 t 



(6) 2x 2 * 5x < 3 



4~ 

13 



SELF-EVALUATION 3 (cont*) 
(7) x + 3x * 10 <fc 



(8) 3x - x 2 tO 



III. Write the equation and solve the following word problems. 
(9) Find the 2 consecutive positive integers whose product is 756, 



CIO) Find the length of a side of a square if the length of a diagonal 
is 5 unita greacer than the length of a side. 



(11) The length of a rectangle is 4 feet more than twice the width. If 
the are£ of the rectangle is 30 square feet, find the length and 
width. 



(12) The rug in a bedroom is 9 feet by 12 feet. If the area of the rug 
is 154 sq. feet, how wide is the strip of bare floor around the rug 
if the bare strip is of uniform width? 



IV. Write the equation and solve che following. 

(13) A certain integer increased by 4 times its reciprocal equals 8*j. 
Find the number. 



14 ' 



SELF-EVALUATION 3 (conf) 

(15) Jim can pick a bushel of applet in 25 minutes. Sen can pick a 
bushel in 15 minutes. How long will it take the boys to pick a 
bushel together? 7 p 



If you have satisfactorily completed your work, you may take the LAP 
test. Consult your teacher first. 



ERIC 
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APPENDIX I 



State whether eeeh of the following Is real or Imaginary. Zf real, 
atate if it ia rational or irrational. Write each in simplest form. 

1. /TO 

2. vCgT 

3. /24 

4. /-100 



5. *7cr 



6. /J5"~ 



7. *cr 



8. 



9. /25 



10. yC25 



16 
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ADVANCED STUDY 



1. Wocuon, page 342 nos. 49, 50 

2. Payne p. 264 no*. 55-62 

3. Dolciani, p. 271 nos. 49, 50 

4. Woeton, page 346, nos. 26-?3 

5. Wooton, page 342 nos. 49, 50 

6. Pearson, page 363, nos. 9-14 

7. Dolciani, pages 283-284, nos. 43-46 any 3 problems. 
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' RATIONALE 

In preceding LAPs you studied functions in general, 
end more specifically, the straight line. Recall that 
Descartes is credited with originating the Cartesian 
coordinate system. In the concept of coordinates, 
Descartes gave mathematicians a new way to look at math- 
ematical information. Not only did he show that first 
degre-s, or linear, equations can be graphed as straight 
lines, but he also showed that all second degree, or 
quadratic equations can be graphed to become circles, 
ellipses, parabolas, or hyperbolas. These quadratic 
functions are collectively referred to as conic sections. 

Conies appear frequently in nature and in numerous 
applications; for example, the orbits of planets about 
the sun are ellipses. The supporting cables of a sus- 
pension bridge form a parabola. The hyperbola appears 
as the edges of the shadow cast on a wall by a lamp- . 
shade. In this LAP ve will investigate the graphs of 
these quadratic functions in some detail. In addition, 
-e will study quadratic inequalities. 



SECTION 1 p*^ 

Behavioral Objectives ^Mfr// 

At the completion of your prescribed course of study, you will be 
able to: 



.. Ik Given a relation in R x R, determine whether or not it is « 
quadratic function. 

2. Vrite and/or identify the definition of conic section . 

3. List and/or identify the four conic sections. 

4. Describe and/or identify the descriptions of the following 
terms as they relate to a cone: 

a. element 

b. axis 

c. circle 

d. ellipse 

e. parabola 
f • hyperbola 

5. Write and/or identify: 

a. the definition of a circle 

b. the standard form of the equation of a circle with radius r 
and center at the origin. 

c. The standard form of the equation of a circle with radius r 
and center (h,k) . 

6. Given the equation of a circle, write and/or identify: 

a. the center 

b. the radius 

c. the graph of the circle 

7. Given the center and radius of a circle, 

a. graph and/or identify the curve 

b. write and/or identify the equation in standard form 



0 

ERIC 
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RESOURCES 1 

Objective 1 

* Nichols, reed pp. 195-199, Ex. 1 «-d page 199-200. 
Peereon, read pp. 337-339* j£x. 2 page 340. 

Objectives 2, 3, 4 

Nichols, read pp. 312-313, Exercise Appendix I. 
Wooton, read pp. 456-457, Exercise. Appendix I. 
Dolciani, read pp. 330-331, Ex. Appendix I. 
Vanatta, read pp. 183-185, Ex. Appendix I. 
Pearson, read pp. 697, Ex. Appendix I.. 
Peyne, read page 417, Ex. Appendix U 

Objective 5 

Exercise for all books: Write the definition and equations 

in Objective 5. 

* Vanatta, read pp. 191-192, Ex. above. 
Dolciani, read pp. 300-302, Ex. above. 
Wooton, read pp. 442-443, Ex. above. 
Psyne, read pp. 418-419, Ex. above. 

1 

3M Transparency: Circle 
Objectives 6, 7 

* Vanatta. read pp. 191-193. Ex. 1. 3. 3. 6. 8. 10 page 194; 11-16 
page 194. 

Dolciani. read pp. 300-302, Ex. 11-16 page 302i 1-4. 9. 10 pp.300- 

302 (graph and write equation^. 
Wooton. read pp. 442-443. Ex. 13-17. 20 page 443; 1-8 page 443 (graph 

and write equations). 
Payne, read pp. 418-419. Ex. 1-6 page 419; 3. 4. 6. 9-12 page 420. 
3M Transparency: Circle 
9 * required 



SELF-EVALUATION 1 



Z. True or False. 



. « 



. 1. A conic tec t ion it the set of points determined by a 
plane intersecting a cone. 

.2. An axis is a straight line that lies wholly within the 
surface of a cone. 

3. A parabola is the section of a cone formed by a plane 
that is perpendicular to one element. 

A. A hyperbola is the section of a cone formed by a plane 
that intersects the cone so that the plane is parallel 
to one element. 

5. An element is a line that joins the vertex of a cone 
with the center of the circle that is its base. 

6. An ellipse is the section of a cone formed by a plane 
that cuts completely through the cone perpendicular 

to the axis. A circle is a special kind of an ellipse. 



IX. Which of the following are quadratic functions? 
7. x 2 ♦ y - 1 

_ 8. y - x ♦ 2 
_ 9. 3x - 2y 2 - 7 
10. y - Jjx2 3 



ZZZ. Match each figure on the left with its name on the right, 
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A. ellipse 

B. circle 

C . hyperbola 

D . parabola 



SELF-EVALUATION 1 (cone*) 
XV. 15* A. Define circle* 

B. Write the equation of the circle with radius r and center (0,0). 

C. Write the equation, of the circle with radius r and center <h t k). 



V. five the center and radius of the following circles and graph each. 



16. x 2 ♦ y 2 ■» 36 



18. x 2 + y 2 + 12x ♦ 11 - 0 



17, (x + 5) 2 + (y - 8) 2 - 4 



19. x 2 + y 2 - lOx + Ay + 20 • 0 



VI. For each given center and radius (1) graph the curve, and (2) write 
the equation in standard form. 



20. C(2,l), r - 3 



21. C(0,0), r - 6 



9 
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SELF-EVALUATION X (cont») 



22. C<4,-2), r - 



2*. C<-8,~1), r « S/Z 
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SECTION 2 




Behavioral Objectives 

At the completion of your prescribed course of study, you will be 
able tot 

I. Vrite end/or identify the definitions of the following terms t 
s. parabola 

b. sxis of symmetry 

c. the value of p 

d. focus (F) 

e. directrix 
f« vertex (V) 

2 

9. Write end/or identify a description of the equations x » 4py 
and y* • 4px. 

2 2 
%(>. Given any equation of the form x* » 4py and/or y - 4px; 

A. determine the value of p 

B. determine the focus 

C. determine the equation of the directrix 

D. graph the curve* focus , and directrix 

11. Giver, a focus and an equation of a directrix, 

a. graph the curve 

b. write the equation of the parabola 

2 

12. Given an equation of the form (y - k) - 4p(x - h) or (x «■ h) 
4p(y - k), determine the vertex, focus, directrix, and sketch 
the graph. 



RESOUtCES 2 

BEST COn AMIABLE 

Objective 8 

Exercise for ell texts: Write the definitions of the terms In 

Objective 8. 

Venette, reed pp. 146, 196, Ex. ebove. 
Mlchole, read p. 146, Ex. ebove. 
Hooton, reed pp. 444-445, Ex. ebove. 
Peyne, reed pp. 425-426, Ex. ebove. 
3K Trensperency: Parabola 

Objective 9 

Vanetta, read p. 188, Ex. describe the equetlons x 2 - 4py end y 2 - 
Objective 10 

« 

Vanatta, read pp. 188-190, Ex. 1, 2, 5, 7, 9, 10 pages 190-191. 
3M Transparency: Parabola 

Objective 11 

* Vanatta, read pp. 188-190, Ex. 11-16 page 191. 

* Dolciani, read page 306, Ex. 15-18 page 306. 

« 

Objective 12 

Vanatta, read pp. 203-204, Ex. 4, 7, 12, 13 page 204. 
Wooton, read pp. 444-448, Ex. 1-6 page 448. 

required 
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SELF-EVALUATION 2 ^JjjV 



8 Z. Define the following: 

* 

e. perebole 

b. exit of eyanetry 

c. the value of p 

d. locus (F) 

e. directrix 

f. vertex (?) 



10 



10 



ZZ. Describe the graph of each of the following: 



2 

1. X » Apy 

2. y 2 » 4px 



IZZ. Write the value of p for each of these. 



. 1. x 2 • -16y 

,2. y 2 - 100x 

3. x 2 - -6y 

4. y 2 ■ -2x 

5. x 2 - lOy 



the focus m \il ll °1 lngi J l) dcternlne the value of p, (2) determine 
!k (3) u date 5 Bln « the nation of the directrix, (4) locate two 
points other than the vertex and graph the curve, focus, and directrix^ 



1. x 2 - 16y 



2. y 2 m „20x 



3. y ■ 2x 



SELF-EVALUATION 2 (cont') ^Sf 



4. x ■ -8y 



Given the following foci and directrices, graph each curve formed by them. 



. P <2,0) x - -2 



2. F (0,-4) y » 4 



3 3 
F ("* 2 ,0) x ~ 2 " 0 



A i 

4. F (0,3) y + j - 0 



Write an equatici for each parabola in example VI above. 



1. 



2. 



3. 



4. 



10 



SEUSVEVAIUATION 2 (cent 1 ) 



12 



w five the directrix, <7>) plot the R raph, vertex, focus, *nd din 



directrix. 



1. (y - 2) 2 - 16(x + 2) 



2. (x + 3) 2 • -8<y - 1) 



3. (y + 2) 2 - -2<x + 1) 



4. x + 8x * 8y + 8 - 0 



0 
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SECTION 3 

" Sit 

Behavioral Objectives " 

At the completion of your prescribed course of study, you will 
be able to: 



13. Write and/or identify the definitions of the following terms: 

A. ellipse 

B. foci 

C vertices 

D. major axis, length of major axis 

E. minor axis, length of minor axis 

14. Given a drawing of an ellipse, identify the following parts: 

A. major axis 

B. minor axis 

C. foci 

D. vertices 

E. center 

15. Write and/or identify the standard form of both an ellipse with 
Its center at the origin and major axis on the x~axls and an 

9 

ellipse with its center at the origin and major axis on the y-axie. 

16. Given any equation of an ellipse, determine by looking at the 
equation if the major and minor axes are on x or y and/or determine 
the length. 

17. Given any equation of an ellipse, determine 

A. the semi -major (a) and semi-minor (b) axes 

B. the foci 

C. graph the ellipse, plot the foci and vertices 

18. Given the major and/or minor axes, the length of the semi-major (a) 
and semi-minor (b) axes and the center at the origin, determine the 
equation of the ellipse. 

12 



OBJECTIVES 3 (conf) ^ 



19. Given the vertices and foci, ^^tjf 

A. determine the equation of the curve ^fyf 

B. sketch the curve 

20. Given the equation of an ellipse whose center is not at the 
origin, determine 

A. the center 

B. the foci 

C. whether the major axis is parallel to the x or y axis 

D. sketch the graph, plot the center, vertices, and foci 

RESOURCES 

Objectives 13. 14, 15. 16 

Exercise for all texts: Appendix 2 perts I-IV 

Vanatta, read pp. 194-196, Ex. above. 

Payne, read pp. 421-423, Ex. above. 

Woo ton, read pp. 449-452, Ex. above. 

3M Transparency: The Ellipse 
Objective 17 

* Appendix II part V 

Vanatta, read pp. 195-197, Ex. I, 3, 4, 7, 9 page 197. 

Dolciani, read , Ex. 1, 2, 6, 7 page 308 j plot foci and vertices. 

Wooton, read pp. 449-452, Ex. 1-8 even page 452. 

3M Transparency: Th« Ellipse. 
Objective 18 

Vanatta, read pp. 194-197, Ex. 11, 12 page 198. 
Objective 19 

Vanatta, read pp. 194-197, Ex. 17, 18 page 198. 
Objective 20 (work all exercises) 

Dolciani, read , Ex. 23, 24 page 309. 

Vanatta, read pp. 203-204, Ex. 2, 8, 10, 15 page 204. 

Pearson, Ex. 7 b, e, g page 691. 

required 

13 



SELF-EVALUATION 3 



Mint the following tains: 




a. ellipse 

b. foci 

c. vertices 

d. major axis 

e. length of aejor axis 
f o minor axis 

g. center 



. Write the equation of the ellipse with center at the 
and major axis on x-axis. 



. Write the equation of the ellipse with center at the origin 
and major axis on y-axie. 




H I I f 




• t f M i i I j 



SELF-EVALUATION 3(cont') 



16 IV. Determine in each of the following if the major axis is on x or y 
and give its lsngth. 

2 2 

1. if" 4 ?-- 1 



x 2 2 
2. "W * oV" 1 



x 2 2 
3. Hi* + ife ■ 1 



2 2 
4. 9 + 49 - 1 



16 V. Determine in each of the examples in problem V if the minor axis is 
on x or y and give its length. 



1. 3. 

2. 4. 



17 VI. In each of these find the value of a (the semi-major axis) and the 
value of b (the semi-minor axis) . 

2 2 2 

i a., x 2 



1. 25 * 9 - 1 3. ST * Tlf " 1 

x 2 2 2 2 

2. 100 + 36 " 1 A. if + 3$ " 1 



17 VII. Find the foci for each of the following, 



x 2 v 2 2 2 

1.16 + 9 3 . 100 + 64 

2. + ^ " 1 4. f 2 + . 
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SELF-EVALUATION 3 (cont*) 



BESTcopx 



nil. oraph tht following ellipses, plot the foci, and vertices of. 
each. 



• .«. 



U x 2 »i 



'■4 '4 - 1 



"1 



4. X' 



IX. Given the following centers and values of a and b, write an equation 
for each ellipse. 



1. a - 10 
b - 3 

C<4,1) 

Major axis parallel to x 



2. a = 4 
b - 2 
C(-l,3) 

Major axis parallel to y 



b - 9 

C(0,7) 

Major axis parallel to x 



*• a - 12 C(3,-2) 

8 Major axis parallel to y 
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SELF-EVALUATION 3 (coat') 



X. Given the following vertices end foci, write on equation for each 
tad graph the curve, centers are at (0,0). 



.1. vertices(6,'0)(-8,0) a 
foci (6,0)(-6,0) 



2. vertices (0,lj.) 
foci(0,2)(0.-2) 



3» vertices 

(10,0)(-10,0) 
foci 

(8,0)(-8,0) 



k» vertices (0,5! 

(0,-! 

foci 

<0,3)CO,-3) 



XI. 



For each of the following give (1) the center, (2) the foci, (3) tell 
if the major axis is parallel to x or y, (4) sketch the curve and 
plot the center, vertices, and foci. 



1. 



(* ± D 2 , (v - 2) 2 
16 T 25 



- 1 



2. 



(x - 3) 2 + ( y ± 4) 
100 r 36 
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SELF-EVALUATION 3 (cont 1 ) 

2 

3. 25x * 9y 2 - lOOx - 36y - 69 • 0 



TESl" C^r y :u"t f "he 0 r ri £L«? Pleted " ke the PE0GRESS 



9 

ERIC 
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SECTION 4 



Behavioral Ob J active* 



At the completion of your proscribed court* of study, you will 



21. Writ* end/or identify the definition of 
A. hyperbole 

B* transverse exit end its length 
C. conjugete axis end its length 

22. Given e drawing of a hyperbole, identify the following parte: 

A. transverse axis 

B. asymptotes 

C. conjugete exis 

D. foci 

E. vertices 

F. center 

23. Identify the standard form of 

A. the ellipse whose center is at the origin and transverse 
axis on x 

* B. th© ellipse whose center is et the origin and transverse 



24. Given the equation of a hyperbola, determine 

A. the length of the transveree axis, the length of the conjugate 
axis, draw the asymptotes, and sketch the curve 

B. the coordinates of the foci and plot them on the graph 

25. Determine the equation of a hyperbola when given 

A. the transverse exis and the length of a and b 

B. the foci and vertices 

26. Given any equation of a hyperbola whose center is not the origin, 
determine 

A. the center 



axis on y 
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SECTION 4 
BEHAVIORAL OBJECTIVES 



(cone*) 



***** 



B. che length of the transverse end conjugate exes 

C. the vertices 

D. plot the asymptotes 

E. the foci 

P. drew end/or identify the sketch, plot the center, vertices, 
and foci 



OBJ. 21, 22, 23 

Exercise for all resources: Appendix 3 

* Vanatce, read pp. 198-201, Ex. above. 
Payne, read pp. 427-430, Ex. above. 
Wooton, read pp. 453-457, Ex. above. 
3M Transparencies: The Hyperbola 

OBJ. 24 

* Vanatta, read pp. 198-201, Ex. I, 2, 4, 7, 9 page 202. 

Dolciani, read pp. 311-312, Ex. 1, 2, 4, 7, 10 pages 311-312 (follow 

directions in Obj . 24) . 
Payne, road pp. 427-340, Ex. 3-8 page 430 (follow directions in Obj. 24). 
Wooton, read pp. 453-457, Ex. 1-10 even page 457 (follow! directions 

in Obj . 24) . 
3M Transparencies: The Hyperbola. 

OBJ. 25 

* Vanatta, read page 201, Lx. 1 1-14 page 202. 
Payne, read pp. 427-430, Ex. 9-12 page 430. 
3M Transparencies: The Hyperbola. 



RESOURCES 
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SECTION 4 
RESOURCES (coat 1 ) 



OBJ. 26 tyfy 



* Vanatta, read pp. 203-204, Ex. 3, 6, 11, 14 page 204. 
Wooton, read , Ex. 21, 22 paga 458. 

Peareon, raad , Ex. 7 page 695, (follow direction *n ObJ, 26). 

3M Transparencies: The Hyperbola. 



required 
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SKtr-EVAMIATION •'. 



OBJ. 



U I. Writ* tin definition of hyperbola. 



* 

21 XI. a. Write the definition of transverse axis, give its length, 
b. Write the definition of conjugate axis, give its length. 



22 III, Identify these parts of the following greph: (1) transverse axis 
(2) asymptotes (3) conjugate axis (4) foci (5) vertices end 
(6) center. 




23 IV. (1) Write the equation of the ellipse whose center is at the origin 
end transverse axis on x. 



24 



(2) Write the equation of the ellipae whose center is at the origin 
ana transverse axis on y. 

V * IxL^ ° £ I** l 011 ™ 1 **,^ deteraine ^8th of the transverse 
^/^A?°J j ? gat ? aXl f ' i 2) draw tne "y»P*>tes, (3) sketch the 
curve, (4) determine the foci and plot them on the graph. 



(graph is on the following page) 
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SELF-EVALUATION A (r.onr.') 
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SELF -EVALUATION A (cent*) 
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25 VI. Given the following values of a and b and transverse axis, write 
an equation for each. 



1. a b 2, b c 3, transverse axis on x 

2. a ■ 4, b - 1, transverse axis on y 

3. a ■ 2, b s 7, transverse axis on x 

4. a ■ 9, b » 12, transverse axis on y 



25 VII. Given the following foci and vertices, write an equation for 
each hyperbola. 

T. F(12,0)<-12,0) 

V(8,0)(-8,0) . _ 



2. F(0, 6X0,-6) 
V (0,3) (0,-3) 



3. F(0,2)(0,-2) 
V(0, 1)(0,-1) 
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SELF-EVALUATION 4 (conf) 



fiESI COP, MAILABLE 
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VHI. For each of the following <1) give the center, (2) give the leugth 
of the transverse and conjugate axes, (3) vertices, (4) foci, 
(5) plot the asymptotes, p.ot the curve, center, vertices and foci. 

(x-l) 2 _ (y + 2) 2 
(1) 4 
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(y + 3) 2 (x - 5) 2 
C2) 64 " ~ 6 
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2 2 

C3) 25x - y + 150x + 125 



If you have satisfactorily completed 
Your work, take the PROGRESS TEST. 
Consult your teacher first. 



_7 _fi _6 ~i —3 -2 -1 



t— :— f— 



jjJC 

_ll._I_.Lj 



i i 



25 



TlH-t- 

..... 

* _. —..i — - 



• » — ■ — * — »o 

i 





i 



Y 
















































































































0 














X 




t 2 : 




i 6 ( 

._ A I 




• 


- 


• 

. _ i ____ 


— 






























i 1 








r . 






r _1 










u 




t 

~1 

. 1 


— 
4-, 








j j 









SECTION 5 

Behavioral Objectives ^/jjfl^ 

At the completion of your prescribed course of study, you will 
be able to: 

27. Given any quadratic inequality, determine its graph. 

28. Given any word problem, determine its equation and determine 
its solution. 



RESOURCES 

Obj. 27 (both are required) 

Vanatta, read pp. 205-208, Ex. 9-12, 16 page 208. 
Dolciani, read , Ex. 10, 12 page 309. 

Obj. 28 

Vanatta, read pp. 179-181, Ex. 1-4, 6-8, 16, 19 pages 181-182; 13-U 
page 211 
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SELF-EVALUATION 5 



GRAPH tht following inequalities . 



(1) X 2 + y 2 < 36 





















7 
i 


i 




































1 
1 






























































J 




























































1 
















-a 
















J 

pa 


X' 












• 




0 
















H 




, — 




1 H 




-I 




i 


: : 


1 1 




1 j 


1 
































































i 




























i 










































































-* 
































-f 


V 

















(2) 9x + 25y 2 > 225 

rm 

a 



A" 
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SELF-EVALUATION 5 (conf) 
II. Solve the following problems. 



1. Three times the square of e positive integer, decreased by twice 
the product of the number end the next smeller integer, is 143. 
Find the number. 



2. Find two consecutive Integers such thst, if twice the larger is 
edded to three times the squere of the smaller, the sum will be 
58. 



3. The bese of a triangle is 4 feet less then the eltitude, and the 
area of the triangle U 48 square feet. Find the length of the 
base. 



4. A rectangular lot le surrounded on ell sides by a driveway 5 
yards wide. The lot is twice as long as it is wide. If the 
aree of the lot and driveway together is 6600 square yards, 
find the dimensions of the lot. 



5. One leg of a given right triangle exceeds the other by 2 feet. 
If the hypotenuse is 10 feet, find the legs of the triangle. 



6, A field of tomatoes contains 3825 plants. The number of plants 
in each row is 5 less than twice the number of rows. Find the 
number of plants in each row. 



If you have satisfactorily completed your work, take the Progress test. Consult 
your teacher first. After progress test 5. take the LAP TEST. 
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ADVANCED STUDY 

X. Work any 4 of the following i 

Vanatta, page 194 nos. 17-20. 

page 211 no. 5; page 214 no. 40. 
Dolciani, page 326 no. 11. 

t« Work any 4. 

Vanatta page 198 nos. 15, 16, 19, 20 

page 214 no. 41 
Dolciani page 326 no. 13. 

. Work any 4 from no. 1 and one from no. 2. 

(1) Vanatta page 202 nos. 15-20 

page 212 no. 18, page 214 no. 43 
Dolciani page 326 no. 12, 14 

(2) Dolciani page 312 no. 19, 20 

. Work any one of these three. 

(1) Graph (A) xy - 36 
(B) xy - -10 

(2) Vanatta page 205 nos. 16, 19, 20 

(3) Write a report on LORAN, a system of navigation. Tell 
how it -uses the concept of hyperbola (at least 500 words). 

Work any 5 of the following. 

Vanatta page 212, no. 20; page 214 no. 44, 45. 
Dolciani, page 237, nos. 22, 25, 27, 28 
page 309, nos. 13, 14. 
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APPENDIX I 
Write the definition of conic section. 

# 

• Name the four conic sections. 
(1) 
(2) 
(3) 
C4) 

■ Write a description or definition of eech of the following terms 
as they relate to a cone. 

1 . element 

2. axis 

3. circle 

4. ellipse 

5. parabola 

6 . hyperbola 
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APPENDIX 2 



X. Dtfloe the following} 
a. ellipse 



b. foci 

c. vertices 

d. major exis 

e. minor axis 



IX. Identify the following parts of the ellipse in the figure: 
(a) major axis, (b) minor axis, <c) foci, (d) vertices 



(e) center. 
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III. Describe the ellipses with the following equations: 



x2 v 2 
(a) 7 * h " 1 



where a' > b 



x 2 v 2 
< b > j? + $ - 1 



where a > b 



IV. In each of the following, determine (1) if the major axis is on x 
or y and give its length, and (2) if the minor axis is on x or y 
and give its length. 



v 2 2 
X y 

(a) To" * 9 



x 2 y£ 

(b) 75 + loo 



Cc) *f + if " 1 



X 

49 



9 " 
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APPENDIX 2 (cont 1 ) 
V. In Mch equation In XV, dttamlnt th* value of • and b. 
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APPENDIX 3 

Define the following: 

a. hyperbola 

b. trenaveree axle - give ita length 
c conjugate axis - g^ve its length 



4l 



Identify the parte of the following graph* 



a. eonjugete exls 

b. treneverse axle 

c. asymptotee 

di foci 

e. vertices 

f. center 



a. 



Write the equation of the ellipse am »se center is at the origin 
end transverse axis on the x axis- 
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b. Write the equ.v.i . B of i:hc alUy • w.ior.c enter ir. at the or>in 
end trat svere ax : . o, tl» y 
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Vanatta, Glen D. , and Goodwin, Wilson A., Algebra Two. A 
Modern Course, Charley E. Merrill Publishing Co. \ {966. 

"SK* ?? ry u P " B i rman * Sinon L " and Wooton » William, 
rUlKL ffi^ LoS Trl * ononu?try ' Book T «° - Houghton 

Nichols, Eugene D. , Modem I jjtejnuediate Holt. 
Kinehart and Wineton, IncTTBoT 

Pearson, Helen R. and Allen, Frank 9, , Modern Algebra - 
A Logical Appra^h, i>n.v Glnn and Company, 1966. 

Payne, Joseph N. , Zamboni, Floyd P., Lenkford, Jr., 

Frances G., A^ebra Two, Harwurt, Brace and World, 1969. 

DOl ^L Ma cL P " W £°i 0n ' W11Uam » Beckenback, Edwin F., 
Sharron, Sidney, Modern Schoo l Mathematics . Algebra 2 
Houghton Mifflin Company, 1968. 8 • 

3M Transparencies - The Circle 

The Parabola 
The Ellipse 
The Hyperbola 
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EARNING 
t% C T I V I T Y 

P 



X 



A C K A G E 




SYSTEMS OF EQUATIONS 
AND INEQUALITIES 




RATIONALE 

Many problems in mathematics result 
in mathematical models involving more than 
one sentence, yet the problem requires a 
single solution. Two beams of light across 
the sky might each be described as the 
graph of a linear equation. If they were 
to cross one another, you might then have 
a point of intersection, the single solu- 
tion. 

This LAP should help you gain an 
understanding of systems of equations or 
of inequalities. The use of previously 
learned concepts about functions will be 
used in developing methods for solving 
these systems. Equations of conic sec- 
tions will also be continued and studied 
with systems of first snd second-degree 
equations so that you should be able to 
solve these systems, and relate the solu- 
tions to their graphs. 



SUCTION 1 ^iSt 

Behavioral Objectives 

At the completion o£ your prescribed courae of study, you will 
be able tot 



1* Given en equation, or system of linear equations, and ordered 
paira of real numb*. determine if the ordered pairs satisfy 
the equation or aystem of equations. 

2. Given a aystem of two linear equations: 

a. graph the system R X R 

b. find the solution set of the system 

3. From a system of linear equations, determine if the aystem is 
independent, inconsistent, dependent, or consistent when given: 

a. the equations of the system 

b. the graph of the equations of the system 

c. the solution set of the system 

d. the number of ordered pairs of the solution set of the system 

4. Given two systems of equations, determine if they are equivalent. 

5. Given a system of two linear equations, rewrite each equation 
in the form Ax + By + C - 0. 

6. Given a system of two linear equations, solve the system by any 
one of the following methods: 

a. the comparison method 

b. the substitution method 

c. the addition method 



Behavioral Objectives Uont') ^^5^ 

7. Given a word problem to be solved by the use of a system of two 
linear equations: 

a. write a system of equations which fits the problem. 

b. solve the resulting system. 

c. give the solution of the original problem. 

RESOURCES 

Objective 1 

Nichols, read pp. 289, 290-294, Ex. 1, 3, 5, 7 page 290; 1, 3, 4 
page 292. 

Objective 2 f 3 

Vanatta, read pp. 215-218, Ex. 1, 3, A, 9, 10, 13 page 219. 

Dolciani, read pp. 95, Ex. 1, 2, 5, 6, 15 page 95. 

Nichols, read pp. 290-294, Ex. 1-3, 5, 7, 8 page 294. 

Payne, read pp. 291-293, 303-306, Ex. 1-10 even page 294; 1-4, 6, 
11-13 pages 305-306. ' ' 

* Appendix I 

Objectives 4. 5 

Nichols, read pp. 295, Ex. 1 a, b, 2 a, c, e pages 295-296. 

O bjective 6 

Vanatta, read pp. 219-222, Exercises 

6(a) Cfor explanation read Nichols 296-3001 Ex. 6,8,9 
solve by comparison. 

6(b) Ex. 1, 4, 9, 10 solve by substitution 

6(c) 2, 3, 5, 7 :•:.•■>] ve by addition 

Dolciani, read pp. 9>-98, iixcrcii.es 



6(*0 J, ?, ' pa-$' • ---no 'se- M-r.ho'.a re.sdi.pg for 
"'•'•pi " ''-«■ 'i . by :•-.:-./•. i isor. 
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3, 4, /, o. lo pag.-.s 92-1G0 solve by substitution 
6(c) 6, 11, 13, 14, 17, pages 99-100 solve by addition 
Nichols, read pp. 296-300, Exercises 

6(a) 1-7, 9-11 pages 297-298 solve by comparison 
6(b) 1-11 odd, 12 page 299 solve by substitution 

6(r) 1 a,c,e,g,j,k,l; 2 a, c, e, g, h, j pages 300-301 
solve by addition. 

Payne, read pp. 294-301, 309-310, Exercises 

6(a) 2,3,4,7,8 page 298-299 (solve by comparison) 

6(b) 2,4,5,6,8 page 300 (solve by substitution) 

6(c) 1-12 even pages 298-299 (solve by addition) 

Objective 7 (all problems are required) 

* Nichols, read pp. 296-300, Ex. 3 a,c,e,g,i,k pages 301-302. 
Payne, read pp. 294-301, 309-310, ex. 27, 28 pages 306. 
Wooton, read pp. 210-212, Ex. 3-5, 9, 12, pages 213-214. 
Dolciani, read p. 102, Ex. 6, 11, 12, 13 page 103. 



* required 



BEST CDBt AVAILABLE 



Hatch each equation or ays tor.; < equations with the ordered pair 
that belongs -to i-;a aoJwtion set. 



X. 


4y « x » 1 


A. 


(4,1) 


2. 


y - 2x -f 3 


b. 


(-5,11) 




y » x -• l 


C. 


(7,2) 


3. 


3x - 4y * 8 


D. 


(-4,-5) 


4. 


x + y - 6 
3x + 3y - 18 




» 



Graph the following systems. (Use the graph paper that followa the 
self -evaluation.) Determine if each system is consistent or 
inconsistent, dependent or independent. 



5. x + y » 7 
3x - 2y = 6 

6. 3x - 2y » 2 
6x - 4y ■ -8 



7. x - 4y ■ 24 
4x + y ■ 2 



True or False. 

8. The system 2(x - y) - 5 and 4x - 4y - 10 is dependent 

and inconsistent. 

9. If a system's solution set is the set of all ordered 

pairs, then the system is independent. 

10. The solution set oL the system x « 4 and y ■ 2 is the 

set containing the ordered pair (4,2). 

11. Parallel lines are independent and inconsistent. 

12. A system of equations that has only one point in its 

solution sot iependont and inconsistent. 

m 13. The eyst..jr | 3 + y « M 2x is equivalent to fy « 2x 

; • ( y - 2x 



15. I he syutem 



fx + 1 « y + 2 is equivalent to fx - 

J 3<x + i) - 2(y -1) l x + 

. -J •„ * 1 

16. Standard form tor x + 2 y '- 6 is 3y - 18 • 4x + 8. 



IV. Solve the following by the specified method, 
COMPARISON 



17. 3x + y - 9 
x - y - 16 



18. 7x + 7y • 14 
3y * x + 3 



SUBSTITUTION 



19 - * x V y V 20. y-7x + 2 

X - ^ " 4 2x - 4y - 5 



ADDITION 



lit?- 1 22 « 2x-3y-4 

2x + ^ * 4 3x + 2y - 5 



V. Write an equation for <*ach of the following and solve. 

23. The sum of two numbers is 59. if the sum of 12 and twice the first 
number is 4 more than the second number, what are the numbers? 



24. A collection of niches arc . .-.v.; ha* .* t --r .ti value, of $2.40 and 
contains 3* coins. Mew ».my of kind .if roin are there in 

the collect i on i 



BEST COPI AVAILABLE 

SELF-EVALUATION 1 (cont 1 ) 



23. The periaeter of a rectangle is 44 Inches. If its length is 
decreased twice its width, the result is 17. Find the length 
end width. —*».»» 



TKT I£ ?! Ve 8atifi£acfe0 *"y completed your work, take the PROGRESS 
TEST. Consult your teacher first. 



««*F-EVA?.1HTT0N J BEST COK AVAILABLE 
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SECTION 2 

BahavUral Objectives 

be able tot C °° pUtion of your P^scribed couree of study, you will 

a. Given a system of a linear equation and a second-degree equation, 
or a system of two-second degree equations: 

a. graph the equation or equations of the system 

b. solve the system algebraically 

9- Given a word problem to be solved by a system of one linear 
and one second-degree equation, or two second-degree equations: 

a. write a system of equations which fit the problem. 

b. solve the resulting system. 

c. give the solution set of the original problem. 

10. Graph in R X R any of the following systems: 

a. a system of two linear inequalities. 

b. a system of one linear inequality and one-second degree 
inequality. 

c a system of two second-degree inequalities. 

11. Given a graph of a system of inequalities as listed in 
Objective 10, identify the solution set of that system. 

RESOURCES 

Objective 8 



Vanatta, read pp. 231-237; Exorcises 

£Xl b ? 8 5 aphln * : *• *• 5 * 9 Page 234 and 1, 4, 6, 7 page 237. 
Solve algebraically: 3, 6, 8 page 234 and 2, 3, 7 Jage 237. 

Dolciani, read pp. 320-321, Exercises 

Solve by graphing: 3,5. 7,9 page 321, and 5, 14, 15 page 325. 
Solve algebraically: 1, 4, 6, * page 321, and 4,6, U.it page 325. 

Nichols, read pp. 312-322. Exercises pa , e 314; 1 a.c.e.g.i.k. 
m.o.q and 2 a,r„o,g,i pages 316-317 • i-.'M odd paye 321 



RESOURCES (cont*) 

Woo ton ) read pp. 463*469, Exercises 

Solve by graphing: 2,6,7,9,13 page 464; 
Solve by algebras 1,3,8,9 pages 466-467. 

Pearson, read pp. 687-697, 698-705, Exercises 
Solve by graphing 3,4,7,8,9 page 699; 
Solve by algebra 1,4,7,8 page 699. 

Objective 9 (all problems are required) 

Nichols, read pp. 312-322, Ex. 2 a, c, d, page 317; 2 a, c, e page j}23 # 
Dolciani, read pp. 320-321, Ex. 1,5,8 page 322; 34 page 325. 
Vooton, read pp. 466-469, Ex. 1, 2, 4, 5 pages 467-468. 

Objectives 10. 11 

* Vanatta, read pp. 229-230 and 238-239, Ex. 1, 3, 6, 7 page 230; 2, 
3, 6, 8 page 239. 

Nichols, read pp. 324-327, Ex. 1 a,c,i,k,m,o,q, 2 a,c, 3 d, 4 a,c, 
5 a,c,e pages 327-328. 

Wooton, read pp. 216-219, Ex. 19, 21, 22 page 465. 

Pearson, read pp. 642-644, 706-708, Ex. 5 EOL, 6f , 8 d,e,f page 645; 
1 a,b,d, 2 a,b,d,e page 708. 



SELF-EVALUATION 2 

Objective 

8 I. Solve the following by graphing. (Use the graph paper provided) 

1. x 2 -f y 2 - 36 2. y 2 . 4x 

x - y • 5 2 2 

x* X* 

3. 4x 2 - 9y 2 - 36 4. xy - 8 

2 2 

£ - 1 x + y - 4 

9 4 * 



8 II. Solve algebraically. Show your work. 

5. x 2 + 4y 2 - 32 6 . x 2 + y 2 . 16 

x - 2y - -8 2y - x - 10 



7. x 2 - 12y 
x • y + 1 



8. 4 + 9 



2L 2 X 2 . 
4 "9 * 1 



10,11 XXX. Solve the following by graphing. (Use the graph paper provided). 

9. 2x + y < 4 10. x 2 + y 2 < 16 

x - 3y > -6 2x - y > 1 



11. x 2 + y 2 < 9 12. f 2 " l| 2 < 1 

f - yK l * 2 + y 2 « 49 

4 9 » 



9 
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SELF-EVALUATION 2 (cont«) fty jy. 
13. x 2 >16y u# x4y < 2 

3x - y • 2 x 2 v 2 

9 + 25 > 1 



IV. Write an equation for each of the following and aolve. Show 
your work. 

15. The preimeter of a rectangle is 26 inches. Its area is 12 square 

inches. Find the dimensions of the rectangle. 



16. The product of two numbers is 8. The sum of their reciprocals is 2. 
What are the numbers? 4 



17. The area of a right triangle is 24 sq. in. The measure of the 
hypotenuse is 10 in. Find the measure of the two legs. 



18. Find two numbers such that the square of their sum is 20 more 

than the square of their difference, and the difference of their 
squares is 24. 



. Find two numbers whose difference is 2 and whose product is 2. 



SELF-EVALUATION 2 (Cont 1 ) ^5 ^tyjf 



Con. u n y^r h t«cL 8 rM;. C " rUy """^ your work " te the UP IESt - 
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Objective 
3c 



Aft** APPENDIX 1 

****** 



3d II, 



I# A 1 ?** ! he followin 8 aolutiono to the systems of linear equations, 
determine if each system ia inconsistent , consistent, dependent, 
or independent . * 

a* (3,8) In common 

b. no points in common 

c. all points in common 
d» (-3,2) in common 

e. equations are parallel 

f. equations have same graph 

Given the following numbers of ordered pairs of solution sets 
of linear equations, determine if each system is inconsistent, 
consistent, dependent, or independent. 

a. no points are in the solution set 

b. one poiut is in the solution set 

c an infinite number of points are in the solution set 
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ADVANCED STUDY 

Dolciani, read pp. 100A to 101, ex. 1-6, 12, 13, 14, IS page 101. 

Work ary one of the following: 

1. Nichols, read pp. 302-310, ex. 1, 2 page 306; 
1, 2a,c,d,e,h,j,l,m,o pages 310-311. 

2. Payne, read pp. 327-329, 334-336, ex. 1-10 page 329: 21 page 
337. 

3. Wooton, read pp. 649«o52, 657-661, ex. 1-12, 21-26 pages 652- 
653; 1-8 page 661. 

Dolciani, ex. 11-14 page 326. 

Wooton, read pp. 223-226, ex. 1-20 oral page 226. 
Vanatta, read pp. 224-227, ex. 1-4, 6 pages 227-228. 
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(a+c,b+d)-2i+i2 
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COMPLEX NUMBERS 




Some polynomial pquatinrr. havp no re?. I roots. 



Foi example. x' : ■ ~ 0 i,r /. 

(here no real number which, when squared, will 
be negative. Therefor* 8 , we construct a number system 
which coiita i »*.s roots ^or all equations. T his system, 
which «e can the complex r.uwh^r system contains the 
real numbers os a subset; satisfies the eleven field 
postulates, iind coi-Uins a solution tor a 1 1 polynomial 
equations with r-*al coefficients. 

This IAP presents the complex numbers as an exten- 
sion of the recti numbers and defines them as ordered 
pairs of real numbers. Some reasons for the ordered 
pair approach are: 

(1) Graphs 0* - " complex numbers seem more natural. 

(2) It leads easily and naturally to De MoivreS 
Theorem. 

(3) It can be us«fl later to show the connection 
between vcr*.crs, comple,: numbers, polar 
coordinates, and points in «i olarv. 

The standard n.'tjrion, a * hi, v: i,itrndur..»d --.i 

that student? will able to compute wirh in is ?<•»• 

dr, well ar> with the order. *d pair *'orn. 
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SECTION 1 



Behavioral Objectives 



K5T COM MAILABLE 



After having completed your prescribed course of study, you will be 
able to: 



1. 
2. 
3. 

4. 
5. 

6. 



7. 



3. 



9. 



Define Imaginary number, complex number, pure imaginary number. 
Simplify any imaginary number* 

Given the sets of numbers natural, whole, integer, rational, 
irrational, real, and complex, determine if relationships among 
these sets are true or false. 

Given two complex numbers in ordered pair form, determine if 
they are equal. 

Given two equal ordered pairs in which one or more of the 
components are variables, determine the value of each variable 
according to the definition of equality of complex numbers. 

Given two complex numbers in order pair form, give the ordered 
pair that names: 

a. their sum 

b. the additive inverse of either number 

c. their difference 

Determine if the following properties apply to the set of complex 
numbers and/or identify examples of each: 



closure under addition 
commutative for addition 
associative for addition 
additive identity 
additive inverses 



Given two complex numbers in ordered pair form, give the ordered 
pair that names: 

a. their product 

b. the multiplicative inverse of either number provided the 
number is not zero 

c. their Quotient, if it 1° defined 

d. the n" 1 power of either 

Determine if the following properties apply to the set of 
complex numbers and/cr identity examples of each: 

a. closure for multiplication 

b. commutative for multiplication 

c. associative for multiplication 

d. the multiplicative identity 

e. multiplicative inverses 

f. distributive 



SECTION 1 (conf) 




Behavioral Objectives (cont 1 ) 



10. Given a number system, determine whether or not it is a field. 
If it is not, list the missing properties. 

11. Given any complex number, express it in the form a + bi where 
a and b are real numbers. 

12. Given two equal complex numbers in which one or more of the 
components are variables, determine the value of each variable 
according to the definition of equality of complex numbers. 

13. Given two complex numbers, expressed in standard form, compute: 

a. their sum 

b. the additive inverse of either number 

c. their difference 

d. their product 

e. the multiplicative inverse, provided the number is nonzero 

f. their quotient, if it is defined 

14. Evaluate any expression of the form 1 a where a is a natural 
number. 
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RESOURCES 



SECTION 1 



Objective j 

Vanatta, read pages 350-353, Ex. -define the terms in the objective. 
Objective 2 

^ m M m HUM MMM 

Vanatta, read pages 350-352, Ex. 1-14 page 352. 
Objective 3 

Vanatta, read pacjes 350-353, Ex. - Appendix I.* 
Objective 4. 5 

Nichols, read pages 251-252; Ex. 1 a, c, d, e, g, 1, jj 2 pages 252- 
Objective 6 P 7 

Nichols, read pages 253-258; Ex. 1-26 even pages 253-254; 1-4 page 
255; 1-3 page 256; 1, 2, 3 a, c, e-q, 4 page 258. 

♦Appendix II - Part I 

Objective 8. 9 

Mchols, read pages 258-266; Ex. 1, 2 page 259; 1, 4, 5, 6 pages 260- 

261; 1, 2 pages 263-264; 1, 2 a, c, e-t, 3, 4 a, b pages 266-267. 

♦Appendix II - Part II 
Objective 10 

Nicn <>^, read pages 267-268; Ex. 1-5 page 268; 1-24 even pages 268- 

♦Appendix III 
Objectives 11. 12. 13. 14 

Nichols, read pages 269-270; Ex. 1 a, c, e, 2, 3 a, c, e, 4 a, c, e, 
5, 6, 7, 8, 9 a, c, e pages 270-273. 

Payne, read pages 24-41, Ex. 1-33 even page 26; 1-32 even pages 28-29- 
1-16 pages 30-31; 1-27 even pages 33-34; 1-25 even page 36; 1-15 
page 38; 11-31 page 41. * 

Wooton, read pages 364-374; Ex. 1-24 page 367; 1-50 odd pages 368-369; 
1-42 even pages 373-374. 

Pearson, read pages 591-603; Ex. 1-7 pages 593-594; 1-13 pages 597-598; 
1-6 pages 601-602; 1-4, 6-10 page 604. 

* required 4 



SELF-EVALUATION 1 

OBJ. ^ST/h*. 

1 I. WRITE THE DEFINITION OF THE FOLLOWING; 

a. imaginary number 

b. complex number 

c. pure Imaginary number 

2 II. SIMPLIFY THE FOLLOWING: 

a) 

b) 

c) -v^5 

d) -^a 7 

3 III. FOR THE FOLLOWING USE N ■ NATURALS, W ■ WHOLES, I « INTEGERS, 

Q « RATIONALS, T * IRRATIONALS, R = REALS, and C « COMPLEX TO 
ANSWER TRUE OR FALSE. 

a) N<= T 

b)TcC 

c) R<=C 

d) WcR 

e) Q<=T 

f) T<= C 

J) I C Q 



4,5 IV. FOR WHAT VALUE OF x AND y IS EACH OF THE FOLLOWING STATEMENTS TRUE 
WHEN x, y e Reals? 

a) (x, -3) = (2, y) 

b) (-x, 6) = (2, 2y) 

c) (2 ♦ f .4) 3 (5, J* 3) 

d) (3 - m, n - 3) = (6, 6) 



V. COMPUTE. 

a) (3, -4) + (6, -6) 
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SELF-EVALUATION 1 (conf) 

b) (a, -b) ♦ b) 

c) (3, 2) - (4, 9) 

d) (c f 0) - (d, 0) 

e) (2, -4) + (8, 3) 

6 VI. GIVEN THE ADDITIVE INVERSE OF THE FOLLOWING. 

a) (3,4) 

b) (-2, -6) 

c) (-2, 2) 

d) (8, -10) 

e) (0,0) 

8 VII. COMPUTE. 

a) (7, 4) • (3, -4) 

b) (-2, 6) • (3, -1) 

c) (6, 0) - (0, 5) 

d) (1, 0) • (b, 0) 

e) (-10, 7) • (2, -3) 

f) (4, 3) ♦ (2, 3) 

_g) (10, 2) * (2, 3) 

h) (a, b) * (-c, -d) 

i) (2, 8) * (8, 8) 

8 VIII. GIVE THE MULTIPLICATIVE INVERSE OF THE FOLLOWING: 

a) (3, -5) 

b) (-4.0) 

c) (5,0) 

d) (0, t) 
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I(£ SELF-EVALUATION 1 (conf) 



8 IX. EVALUATE AND EXPRESS THE RESULT AS AM OROEREO PAIR. 

a) (0, »«• 

b) (0, 1)7 

c) (0, 1)2 

11 X. EXPRESS THE FOLLOWING COMPLEX NUMBERS IN STANDARD FORM, (a « b1, 

where a»b c Reals. 

a) (3,5) 

b) (0,-2) 

c) (a, b) 

12 XI. F0:< WHAT VALUE OF x and y IS EACH OF THE FOLLOWING STATEMENTS TRUE 

WHEN x, y e Reals? 

a) x + 3i = 5 + y1 

b) x ♦ yl » 41 
____ c) x + y1 » 7 

13 XII. EXPRESS THE FOLLOWING IN THE FORM a ♦ bi when a, b e Reals. 



a) 


(3/1+ 51) + 71) 


b) 


(-5 - 31) - (2 - 61) 


c) 


(/?- + /?1) 


d) 


(2 + 31)* (5 + 41) 


e) 


(-5 - 31) - (2 - 61) 


f) 


-(6 - 51) 


q) 


i 

7 + 31 


h) 


(3 ♦ 51)(2 ♦ 41) 


i) 


(8 + 21) + (6 ♦ 41) 


j) 


(5 ♦ 61) ♦ (2 + 3i) 



14 XIII. EXPRESS THE FOLLOWING IN THE FORM a * bi where a, b e Reals. 
a) 12 

ERIC 7 



b) I 3 

c) 1* 

d) I 5 



SELF-EVALUATION 1 (conf) ^fy?*,. 



7» 9 XIV. NAME THE PROPERTY ILLUSTRATED BY EACH OF THE FOLLOWING AND STATE 
WHETHER OR NOT EACH HOLDS FOR THE COMPLEX NUMBERS. Z 9 » and Z. 
ARE THREE COMPLEX NUMBERS. 1 2 

a) z x + z 2 = z 2 ♦ Zj 

b) Zj + (0, 0) - Zj 

1 

c) z 3 • = (1, 0) 

<» Z l + (Z 2 + Z 3 ) » (Z x ♦ z 2 ) + Z 3 

e) Zj • (z 2 + z 3 ) » (z 2 • z 2 ) + (z 2 • z 3 ) 

f) z l + z 2 « (0, 0) 



10 XV. STATE IF EACH OF THE FOLLOWING IS TRUE OR FALSE. IF FALSE » STATE 
THE PROPERTY(S) TO MAKE THE STATEMENT TRUE. 

a) The set of integers 1s a field. ________ 



b) The set of real numbers Is a field. 



c) The set of Irrational numbers 1s a field. 

d) The set of natural numbers 1s a field. 

e) The set of complex numbers 1s a field. 



IF YOU HAVE SATISFACTORILY COMPLETED YOUR WORK, TAKE THE PROGRESS 
TEST. CONSULT YOUR TEACHER FIRST. 



ERIC 



a 



St U ION t 

Behavioral Objectives 

After having completed your prescribed course of study, you will be 
able to: 

15. Compute the absolute value of a complex number. 

16. Determine the conjugate of a complex number. 

17. Given a pair of complex numbers: 

a. Plot the complex numbers in the coordinate plane. 

b. Plot the additive inverse of either complex number in 
the coordinate plane. 

c. Plot the conjugate of either complex number in the 
coordinate plane. 

d. Draw on the plane a geometric interpretation of the sum of 
the two complex numbers. 

e. Draw on the plane a geometric interpretation of the differ- 
ence of the two complex numbers. 

18. Given an expression involving square roots of real numbers, 
write the expression in simplified form so that the radicand is 
a positive integer. 

19. Given any quadratic equation over the real numbers, determine 
its solution set in the complex numbers. 

20. Given a set of two complex numbers, write a quadratic equation 
with real coefficients having this set as Its solution set in 
the field of complex numbers. 

RESOURCES 

Objectives 15, 16 

Nichols, read pages 273-274; Ex. 1-4 pages 273-274; 1-5 pages C/4-275. 
Payne, read pages 38-40, 43-44; Ex. 1-10 page 41; 1-19 page 45. 
Pearson, read pages 603-604, 610-615, 617-619; Ex. 5 a-n, 11, 12, 13 
pages 604-605; 3 page 615; 8, 11 page 616; 1-5, 7, 9 pages 619-620. 

Objective 17 

♦Nichols, redd pages 275-278; Ex. 1 a, c, e, 2 page 276; 3 a-e pp. 277- 
278; 1-3 pp. 278-279. 

Objective 18 

Nichols, read pages 279-280; Ex. 1-2 pages 280-281. 

Payne, read pages 24-29, Ex. 1-33 even pages 28-29. 

Wooton, redd pages 365-369; Ex. 1-24 page 367; 1-50 even pp. 368-369. 

Pearson, read pp. 605-608; Ex. 1,2 page 608. 

Objectives 19, 20 

Nichols, read page 281-283; Ex, 1, 2 page 284. 

Payne, read pp. 254-255, 269-271; Ex. 3, 8, 12, 16, 25-30, 40-47 p. 256; 

1-18 page 271. 
Wooton, read pages 374-376; Ex. 1-26 page 377. 

Paarson, road moo? Fx, 3-5, 7, fi nan© «HQ, 



SELF-EVALUATION 2 

OBJ. 

16, 16 I. FIND THE ABSOLUTE VALUE AND CONJUGATE OF THE FOLLOWING COMPLEX 
NUMBERS. 

a) 10 + 31 

b) -31 

c) 9 

d) 5-21 

e) -7-1 



17 II. A. ON THE GRAPH BELOW, PLOT THE FOLLOWING COMPLEX NUMBERS. 



1) 3-41 

2) 2 + 61 

3) 51 

4) -6 
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B. PLOT THE ADDITIVE INVERSE OF EACH COMPLEX NUMBER IN EXERCISE A. 
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C. PLOT THE CONJUGATE OF EACH COMPLEX NUMBER IN EXERCISE A. 
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D. CONSTRUCT A GRAPH FOR EACH OF THE FOLLOWING: 



(1) (-2, 4)+ (3, 2) 
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(3) (0, 61) + (0, 41) 
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SELF-EVALUATION 2 (conf) 



18 III. SIMPLIFY EACH OF THE FOLLOWING: 

A) /^S 

B) - S$ 

C) • /7 
0) /=T + /^S" 

E) • /T 

F) - 

19 IV. FIND THE SOLUTION SET OVER THE COMPLEX NUMBERS. 

A. x 2 + 9 = 0 

B. ^x 2 + 10 a 4x 

C. 3x 2 + 12 = 0 

20 V. FIND A QUADRATIC EQUATION OVER THE REAL NUMBERS HAVING THE GIVEN 

SET AS ITS SOLUTION SET. 

A) {-2 + 51, -2 - 51} 

B) {1, -1} 



IF YOU HAVE SATISFACTORILY COMPLETED YOUR WORK, TAKE THE LAP TEST. 
CONSULT YOUR TEACHER FIRST. 



APPENDIX I WMtmiABU 



Using the following Venn Diagram of the set of complex numbers, 
determine If the given statements are true or false. 




1. Q<= C 

2. T c N 

3. N«= W 

4. R«= C 

5. N<= C 

6. W<= I 

7. Q= R 

8. N<= Q 



9. W <= C 

10. T<=C 

11. W<=T 

12. W<=Q 

13. R=N 

14. I=C 

15. C<=T 
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APPENDIX II 

PART I 
Objective 4 

Determine if each of the following properties apply to the set of 
complex numbers. Give an example for each. 

a) closure for addition 

b) commutative for addition 

c) associative for addition 

d) additive identity 

e) additive inverse 

PART II 
Objective 6 

Determine if each of the following properties apply to the set of 
complex numbers. Give an example for each. 

a) closure for multiplication 

b) commutative for multiplication 

c) associative for multiplication 

d) multiplicative identity 

e) multiplicative inverses 

f) distributive 
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APPENDIX III 



Write an X by each property that holds for the given set. 
Write a circle (0) by each property that do>s not hold. 
Do not leave a blank. 



PROPERTIES 


NATURAL 


WHOLE 


INTEGERS 


! NATIONALS 


IRRATIONALS 


REALS 




Closure for + 
















Closure for x 
















Commutative 
for * 
















Commutative 
for x 
















Associative 
for * 
















Associative 
for x 
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Distributive 
















Additive 
identity 














■ ■ 


Additive 
inverse 
















Multiplica- 
tive identi- 
ty 
















Multiplica- 
tive inver- 
ses 
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RATIONALE 
PROBABILITY 

Mathematics has long been closely associated 
with the physical sciences. Recently, there have 
been Important applications of mathematics to the 
social and biological sciences, and application to 
all sciences have Increasingly involved probability 
and statistics. The increasing significance of pro- 
bability and statistics throughout our society makes 
it more and more important that people gain knowl- 
edge of probability and statistics. 

This LAP takes a brief introductory look at 
probability. You will find this study of probabil- 
ity not only fun in itself, but also the basis for 
beginning the study of statistics. 

NOTE : This LAP does not have any tests. There are 
three assignments that you are to complete 
and turn in to the teacher. You will be 
graded on these assignments. 
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SAMPLE SPACES 

So far in your study of mathematics, the concept of "set" has 
played an important role. A particular kind of set very important in 
the study of probability, consists of a collection of all the possible 
outcomes of an experiment. This set is called a sample space . 

Example 1 : Suppose you are asked to toss two coins, a dime and a quarter. 

In how many ways can they land? 
Solution; Here is a list of all the possible outcomes of the toss: 



Dime Quarter 

H H Both heads 

H T Dime, heads; quarter, tails 

T H Dime, tails; quarter , heads 

T T Both tails 



The sample space for the above experiment may be written 
{HH, HT, TH, TT}. In this set, the first letter 1n each pair represents 
the outcome of the toss of the dime, the second letter represents the 
quarter. 

Example 2: Consider the experiment where three different coins are tossed: 
a dime, quarter, and a penny. The list of all possible out- 
comes appears as follows: 



Dime Quarter Penny 

H H H 

H H T 

H T H 

H T T 

T H H 

T H T 

T T H 

T T T 
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Again, the list of all possible outcomes or the sample space Is as 

follows: <HHH, HHT, HTH, HTT, THH, THT, TTH, TTT}. 

Example 3 ? Suppose you are asked to toss a die. What Is the sample space 
of this experiment? 

Assuming the die is conventional and your toss 1s legiti- 
mate, it can land, with only six faces up. Therefore, the sample 
space for this experiment is the following set: {1, 2, 3, 4, 5, 
6}. 

Example 4 : Consider the problem of tossing a pair of dice. What 1s the 
sample space of this experiment? 

To clarify the experiment in our minds, let us call one 
die, die (1) and the other die, die (2). Thus an outcome of 
a three on die (1) and a four on die (2) is different from an 
outcome of a four on die (1) and a three on die (2). In deter- 
mining the sample space of this experiment, the following 
chart may be helpful: 





1 


2 


3 


4 


5 


6 


1 


(1.1) 


(1,2) 


(1,3) 


(1.4) 


(1,5) 


(1,6) 


2 


(2,1) 


(2,2) 


(2,3) 


(2,4) 


(2,5) 


(2,6) .. 


3 


(3,1) 


(3,2) 


(3,3) 


(3,4) 


(3,5) 


(3,6) 


4 


(4,1) 


(4,2) 


(4,3) 


(4,4) 


(4,5) 


(4,6) 


5 


(5,1) 


(5,2) 


(5,3) 


(5,4) 


(5,5) 


(5,6) 


6 


(6,1) 


(6,2) 


(6,3) 


(6,4) 


(6,6) 


(6,6) 



•r- 

Q 



CO 

E 
o 
u 



The outcomes for die (2) are listed on top of the chart, 
while the outcomes for die (1) are listed along the left. 
The entries of the table are to be interpreted as follows: 
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(2,3): 2 on die (1) and 3 on die (2) 
(3,2): 3 on die (1) and 2 on die (2) 



A S S I 6 N M E N T ONE 



Answer the following questions and TURN THEM IN to the teacher. 

1. List a sample space for each of the following experiments: 

1. A die is tossed, then a coin is tossed. 

2. A three-digit numeral is to be formed from the digits 2, 4, and 
5, with no digit to be used more than once in a numeral. 

3. A box contains four balls: one white, one red, one blue, and 
one green. You are to draw one ball from the box, replace it 
and then draw a second ball. 

4. Repeat exercise 3, except this time you draw two balls from the 
box, one at a time, without replacement. 

5. Four dimes arc tossed. 

II. Using the sample space for die (1) and die (2) on Page 3, answer 
these questions: 

6. How many of the outcomes show both the dice with the same outcome? 
For example: (1,1) etc. 

7. . How many outcomes have the sum of 7? 

8. List the outcomes when die (1) is 1. 

9. List the outcomes when die (2) is 1. 

10. Using the results of problems 8 and 9, list the intersection and 
union of the two sets of outcomes. 

PROBABILITY 

The word "chance" is often used in conversation. We may say, "we 
take a chance on a raffle," "the chances are the Gamecocks will win," 
"the chances are we will not get a test today." 
• Sometimes we use numbers when talking about "chance." For example: 



"The chances are 2 to 1 out team will win." 
"The chances are 50-50 that a coin will come up tails," 
In this section we will give the notion of chance a definite mathe- 
matical meaning. We will do this by introducing the concept of probability. 

Let's consider an appropriate scale for probability. Study the chart 
below which shows a scale starting at 0 and extending to 1, with .5 repre- 
senting the half-way point. 



SCALE 0t : PROBABILITY 



Probability objects will roll down 
hill 



Probability 1 will die someday 
Probability our team will win - 
Probability it will rain taday 



? certain 1.00 



Probability a coin wilt land heads — 

Probability I v.ill get. an A 

Probability I will live to 10C 

Probability the coin will land on 
its edge 



Probability of getting a 7 on the. 
toss of an ordinary di? 



.5 



? 1 impossible 0 



The top end represents an event we know will happen for certain. 

The bottom of the scale represents an event that is an impossibility. 

For example: gettina a 7 on a die that has only six faces numbered 1 

to 6 has a probability of zero. Any event which is impossible to occur 

will always have a probabi I j ty of zero , bone events are certainties . 

For example: the probability that I will die some day is a certainty. 

Any event which is a certainty will have- a pro habi 1 j ty of one . Some 

events are easy to place on lh: s-cal* 1 ; utters, however, cause us to 
wonder. 
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tf§ *9 cte^erml ne hop *e can arrive at the measure of the proba- 
bility of a real event when It's neither a certainty nor an impossibility. 

EQUALLY LIKELY EVENTS 

Consider the experiment of tossing a coin. Since there are two 
possible outcomes, a sample space for this experiment consists of just 
these two outcomes: {H, T). 

It seems reasonable to assume that heads and tails both have an 
equal opportunity to occur. When each element in the sample space has 
an equal chance of occurring, we say they are equally likely tc happen. 

Definition: Probability of an event 

If an experiment can result in N different outcomes, and if each of 
these outcomes is equally likely, and if m of these outcomes corresponds 
to event A, the probability of event A, written P(A) is: 

P(A) ■ ft 

In other words: 

the nu mber of f avnrahle outcomes 
The probability of A » Total possible outcomes 

Example 1: Let's consider again the experiment of flipping a coin, N = 2 
since there are two different outcomes, heads or tails. 
Therefore, the probability of the event heads is H and the 
probability of the event tails is Hi written: 
P(H) = h P(T) - h 

Consider the following experiment. Do you think this experiment 
verifies the result of example one? 

During World War II, one mathematician in an internment camp 
tossed a coin 1,000 times and then repeated this experiment 
over and over. He kept a record of the results. In ten sets 
of 1,000 tosses, he found that the number of heads was: 502, 



511, 497, 529 f 504, 476, 507, 628, 504, and 521, Notice how 
the numbers of heads clustered around 500 (one-half of 1,000) 
althouth.none of the numbers was precisely 500. It Is Impor- 
tant to examine the results of such experiments to find 1f 
they do agree with our definition. 

Spin the penny: Do you think the results will be the same 1f 
you spin a' penny as they are when you toss a penny? 
Take a brand new penny— be sure it Is new—and spin 1t so that 
1t rotates for a large number of turns. Observe the results. 
Repeat the spin 50 times and record the number of heads. Do 
the results approximate >*? 

Example 2; Consider tossing a die. The six faces are marked by dots as 
» tj * * shown. There are six possible equally likely outcomes. Our 

□ sample space looks like this: {1, 2, 3. 4, 5, 6). Therefore, 
applying our definition 

P(D -J P(2)»± P(3) - | 

P(4) * j P(5) * j P(6) - | 
Since 7 is not a member of the sample space, P(7) = 0. 
Every element in the sample space is called an elementary 
event . 

Notice, each outcome of the experiment corresponds to a single 
element in the sample space. 

Example 3: We toss a die again as in example one. This time we are con- 
cerned as to whether the outcome is an even number or an odd 
number. What is the probability the outcome is even? 
Solution; The event "outcome is even," consists of the three elementary 
events {2, 4, 6}. Since three of the six equally likely events 




3 

result 1n even numbers , we say— P(even) a (f or h> 




Example 4: A class of 30 students selects Its class president 1n the 
following way. The name of each student is written on a 
slip of paper and placed in a box. The slips are mixed up 
by shaking the box. Without looking, a person draws a slip. 
The person named on the slip is appointed class president. 
JhP Questions; 
^ (A) How many elements are in the sample space? 

(B) What is the probability of a particular individual 
being chosen president? 

Solution: For A: Since there are 30 students in the class, there are 

30 elements in the sample space (or 30 possible outcomes). 

For B: Since there are 30 different outcomes, P(A particular 

person is chosen) * • 

Example 5; In a bag there are 7 balls, 3 balls are red and 4 balls are 
green. 

a) What is the probability of picking a red ball on the first 
draw? 

b) What is the probability of picking a green ball on the 
second draw, given that a red ball was picked on the first 
draw? 

c) What is the probability of picking a red ball on the third 
draw, given that two green balls have been picked on the 
first and second draws? 

Solution : a) Sincere there are seven balls and three of them correspond 
to choosing a red ball, the probability of choosing a red 
ball is 3 . 

b) Since a red ball was drawn on the first draw, we have six 
balls left, two red balls and four green balls. -Therefore, 
the probability of choosing a green ball is now £ or |- . 

c) Sine? two green balls have been drawn, there are five balls 
left, three red balls and two green bajls. Therefore, the 
probability of choosing a red ball is ^ . 
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ASSIGNMENT TWO 



t 
t 



Answer the following questions and turn them In to the teacher. 



In a bag there are six white balls and one red ball. What 1s the 
probability of picking a red ball on the first draw? 



In a bag there are six white balls and two red balls. What 1s the 
probability that you will pick a white ball on the first draw? 



What is the probability you will get a three when you toss a die? 



What 1s the probability you will not get a three when you toss a 
die? 



A pupil is required to read a play, a short story, and a poem. 
What 1s the probability that he reads the poem first (assuming 
that each is equally likely to be in the book he picked up first)? 



If the batting average of the star shortstop is .289, what is the 
probability he will get a hit the next time he is at bat? 



If you have one dime and seven pennies in your pocket, what is the 
probability that the coin you take out at random will be a penny? 
A dime? A nickel? 



ASSIGNMENT THREE 



Answer the following questions and TURN THEM IN TO THE TEACHER. 

The probability of getting a head when tossing a coin is H. Toss a 
coin 30 times. Give the number of times heads come up. 



Suppose you toss a red die and a green die at the same time, 

a. List the sample space. 

b. Give the probability of rolling a 2, 3 9 4, 5, 6, 7, 8, 9, 10, 11 
and 12. 

c. What is the probability of rolling a 1 when rolling two dice? 

d. Roll two dice 30 times and record the results to show how close 
to true probability each result Is. 



If you choose a card from a regular br'dge deck, 
a. What is the probability you will choose a 10? 



b. What is the probability you will choose a heart? 

c. What Is the probability you will choose a 10 of hearts? 



Use the Time-Life book Mathematics, pages 134-147, to answer 4 and 5. 



4. When playing pokor, what is the probability of getting a Royal Flush 
(10, Jack, Queen, King, Ace, of the same suit)? 



5. What is the probability of a family having 13 boys and no girls? 



6. Read one of the following and write a report (at least 50 words). 

A) Chapter 3 from Probability and Statistics for Everyone 
by Irving Adler. 

B) Any chapter that interests you from How to Take a Chance 
by Darrell Huff and Irving Geis. 
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